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SPRING MEETING, PITTSBURG, MAY 30-JUNE 2 


The Spring Meeting of The American Society of Mechanical 
Engineers, to be held at Pittsburg, Pa., May 30 to June 2, 1911, 
will have a program of exceptional professional interest, supple- 
mented by technical excursions and social gatherings, which should 
make it one of the most valuable as well as enjoyable conventions 
ever held by the Society. The professional <essions have as usual 
been arranged by the Committee on Meetings, while all other events 
are in charge of the Local Committee, E. M. Herr, Chairman. 

The headquarters of the convention will be the Hotel Schenley 
and the professional se:sions will be held at the Carnegie Institute, 
in close proximity to the hotel. 


PROGRAM 
Tuesday Morning and Afternoon, May 30 


Registration at headquarters at the Hotel Schenley. 
Inspection of the Foundry and Machine Exhibition Company’s 
Exhibit at Exposition Building. 


Tuesday Evening, 8.30 


Informal reception for the members and ladies of the Society in 
the parlors of the Hotel Schenley. 
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PROFESSIONAL SESSION 


Business meeting. Reports of Tellers of Election and Commit- 
tees. New Business. 


Wednesday, May 31, 10 a.m. 
MECHANICAL ENGINEERING OF CEMENT MANUFACTURE 


Some PROBLEMS OF THE CEMENT INDUSTRY, Walter S. Landis. 
Tue Epison Roti CrusHers, W. H. Mason. 
PowER AND Heat Distrisvul1i0N IN CEMENT MIz115, L. L. Griffiths. 


Wednesday Afternoon 


Excursion by special train to the plant of the Universal Portland 
Cement Company, Universal, upon invitation of Mr. E. M. Hagar, 
President. 

The train will stop at East Pittsburg, both going and returning, to 
permit those who desire to inspect the works of the Westinghouse 
Electric & Manufacturing Company and the Westinghouse Machine 
Company. 


Inspection of the Foundry and Machine Exhibition Company’s 
Exhibit at Exposition Building. 


Wednesday Evening, 8.80 
SESSION ON MACHINE SHOP PRACTICE 


Tue ASSEMBLY OF SMALL INTERCHANGEABLE Parts, John Calder. 

THe Process or ASSEMBLING A SMALL AND INTRICATE MACHINE, 
Halcolm Ellis. 

QuaNTITY MANUFACTURE OF SMALL Devices, F. P. Cox. 

Miuuine Currers AND THEIR Erriciency, A. L. De Leeuw. 


GAS POWER SESSION 


Business meeting, followed by discussions constituting a symposium 
on Large Gas Power Plants. A. E. Maccoun of the Carnegie Steel 
Company will open the discussion and will be followed by represen- 
tatives of the leading firms building large gas engines and producers. 

A pamphlet has been prepared by W. E. Snyder of the American 
Steel and Wire Company, for distribution at the meeting, illustrat- 


ing and describing the principal gas power plants in the Pittsburg 
district. 
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Tae Work or THE U. 8S. Bureau or Mines, 8. B. Flagg and 
C. D. Smith. 


Thursday, June 1, 10 a.m. 


MISCELLANEOUS SESSION 


Srresses IN Tuses, Reid T. Stewart. 
THe Purcuase or Coat, D. T. Randall. 


ENERGY AND PRESSURE Drop IN CoMPpouND STEAM TURBINES, F. 
E. Cardullo. 


THE PRESSURE-TEMPERATURE RELATIONS OF SATURATED STEAM,* 
L. 8. Marks. 


PRESSURE RECORDING INDICATOR FOR PUNCHING MACHINERY, G. C. 
Anthony. 


Thursday Afternoon 


Excursion up the Monongahela River for members and ladies, 
including inspection trip to the National Tube Company’s works 
at McKeesport. 


Thursday Evening 
Reception and dance at the Hotel Schenley for members and ladies. 


Friday, June 2, 10 a.m. 


SESSION ON STEEL WORKS PRACTICE 


CoMMERCIAL APPLICATION OF THE TURBINE TURBO-COMPRESSOR, 
R. H. Rice. 

ReEcrPROcATING Buiast-FuaNnace Biowine Eneinzs, W. Trinks. 

Power ForGinGc with SeecIAL REFERENCE TO STEAM-HyYDRAULIC 
ForcinGc Presszs, Berthold Gerdau and George Mesta. 


Friday Afternoon 


Inspection trip to Mesta Machine Company’s works at Homestead. 


Friday Evening 


Smoker and entertainment given in honor of The American Society 
of Mechanical Engineers by the Engineers’ Society of Western 
Pennsylvania in their rooms in the Oliver Building. 


*To be read by title only. 
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LADIES’ PROGRAM 


The Ladies’ Committee, Mrs. Chester B. Albree, Chairman, have 
prepared a program for the visiting ladies, which includes the follow- 
ing events, in addition to those scheduled on the general program 
to which ladies are invited. It is probable that there will be addi- 
tional features which cannot be announced at this date. 


Wednesday Morning, May 31 


Inspection of the Margaret Morrison Carnegie School for Women, 
of the Carnegie Institute. 
Luncheon at the Pittsburg Golf Club. 


Wednesday Afternoon 


Tea at the Twentieth Century Club. 


Wednesday Evening 


Visit to Annual Exhibit of the Carnegie Art Galleries. 


Thursday Morning, June 1 


Inspection of Carnegie Institute and the new Athletic Club. 


Friday Morning, June 2 


Inspection of the Heinz Pickle Works. 
Automobile drive through East End Parks. 





Friday Afternoon 


Automobile drive to Sewickley. 
Tea at the Allegheny Country Club. 
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RAILROAD TRANSPORTATION NOTICE 


Arrangements for hotel, transportation and Pullman car accom- 
modations should be made personally. 

Special concessions have been secured for members and guests 
attending the Spring Meeting in Pittsburg, May 30 to June 2, 1911. 

The special rate of a fare and three-fifths for the round trip, on the 
certificate plan, is granted when the regular fare is 75 cents and up- 
wards, from territory specified below. 


a Buy your ticket at full fare for the going journey, between 
May 26 and June 1 inclusive. At the same time request a 
certificate, not a receipt. This ticket and certificate should 
be secured at least half an hour before the departure of the 
train. 

Certificates are not kept at all stations. Ask your station 
agent whether he has certificates and through tickets. If 
not, he will tell you the nearest station where they can be 
obtained. Buy a local ticket to that point, and there get 
your certificate and through ticket. 

On arrival at the meeting, present your certificate to S. 
Edgar Whitaker, office manager, at Headquarters. A fee 
of 25 cents will be collected for each certificate validated. 
No certificate can be validated after June 2. 

An agent of the Trunk Line Association will validate cer- 
tificates, May 31, June 1, 2. No refund of fare will be 
made on account of failure to have certificate validated. 

One-hundred certificates and round trip tickets must be 
presented for validation before the plan is operative. This 
makes it important to show the return portion of your 
round trip ticket at Headquarters. 

f If certificate is validated, a return ticket to destination can 
be purchased, up to June 6, on the same route over which 
the purchaser came, at three-fifths the rate. 


The special rate is granted only for the following: 
The Trunk Line Association: 


All of New York east of a line running from Buffalo to Salamanca, all of Penn- 
sylvania east of the Ohio River, all of New Jersey, Delaware and Maryland; 
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also that portion of West Virginia and Virginia north of a line running 
through Huntington, Charleston, White Sulphur Springs, Charlottesville, 
and Washington, D. C. 


The New England Passenger Association except via Eastern 
Steamship Co. 


Maine, New Hampshire, Vermont, Massachusetts, Rhode Island and Con- 
necticut. 


HOW TO REACH PITTSBURG 


FROM NEW YORK 


Via Pennsylvania Railroad: 
No. 25 No. 43 No. 9 No. 19 No. 37 
Lv. NewYork.. 8.04 a.m. 10.04a.m. 6.04pm. 8.30p.m. 10.08 p.m. 
Arr. Pittsburg.. 5.52 p.m. 6.55p.m. 5.55p.m. 6.30a.m. 8.00 a.m. 


No. 25 dining car from Philadelphia; No. 9 dining car: No. 43 observation 
dining car: No. 37 dining car. 

This company will be glad to make Pullman reservations on application, 
and its representatives will deliver tickets to members if desired. Address 
applications to 263 Fifth Avenue, New York. 


Via Baltimore and Ohio Railraad: 


Lv. New York 7.50a.m. 3.50p.m. 6.50 p.m. 
Arr. Pittsburg 8.50 p.m. 5.55a.m. 8.05 p.m. 
Fare to Pittsburg, $9 for through ticket and $10.50 for ticket allowing stop- 


over at Philadelphia, Baltimore or Washington. Offices, 434 Broadway, New 
York. 


FROM WESTERN POINTS 


Via Pennsylvania Railroad: No. 16 No. 22 No. 24 
Lv. Chicago , -m. 10.30a.m. 8.00 p.m. 
Lv. Fort Wayne . m. 2.05p.m. 11.55 p.m. 
Arr. Pittsburg m. 9.55p.m. 8.15 p.m. 


No. 18 No. 14 
Lv. St. Louis. .12.40 p.m. , -m. . m. 8.15 p.m. 11.35 p.m. 


“ Indianapolis 7.20 p.m. , -m. : -m. . 8.10 a.m. 
“ Cincinnati... 9.00 p.m. 7.30 a.m. 
“ Columbus...12.40 a.m. .35 a.m. .m. ' .m. 12.50 a.m. 
Arr. Pittsburg. .6.05 a.m. m. .8. -m. ? -‘m. 5.50 p.m. 


No. 22, ali Pullman cars $2 extra fare: No. 30, all Pullman cars $2.50 extra 
fare. 
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HOTEL RATES FOR SPRING MEETING AT PITTSBURG 


Minimum Rates 


Wrrnovut Batu Wits Batu 


Single Double Single Double 
Single | Room Room Single Room Room 
Two Two Room Two Two 
Persons | Persons Persons Persons 





Hotel Schenley $3.00 See $3.00 $4.00 $5.00 
Fort Pitt Hotel : on —- 3.50 


—_— 3.00 5.00 7.00 
Hotel Henry f 2.50 2.50 4.00 


up up 
Monongahela House f 2.00 2.50 4.00 


3.00 3.00 5.00 
Hotel Anderson j 5 3.00 2.50 | 4.00 


4.00 3.50 | 
| EOP CLIT OTP ° —- 2.50 2.50 3.50 
Hotel Lincoln § 2.00 2.00 3.00 
y —— 4.00 3.00 5.00 
Seventh Avenue Hotel............... : f 3.00 2.50 5.00 
Colonial Annex Hotel 3.50 


5.00 
3.00 
5.00 
6.00 








The Dorset 
PIN bs ciccsnnssv ketewenens 


*American plan. 


LOCAL COMMITTEE 


E. M. Herr, Chairman 
Eumer K. Hiues, 2511 Oliver Bldg., Secretary 
Grorce Mesta, Chairman Committee on Finance 
Joun M. Tare, Chairman Committee on Entertainment 
CuEsTeR B. ALBREE, Chairman Committee on Hotels 
Morris KNow.es, Chairman Committee on Printing 
D. F. Crawrorp, Chairman Committee on Transportation 
Mrs. CHEsTER B. ALBREE, Chairman Ladies’ Committee 





MONTHLY MEETINGS 
PHILADELPHIA MEETING, JUNE 3 


On account of the interest manifested on the subject of Fuel Test- 
ing, considered at the meeting in Philadelphia on April 22, when a 
paper by J. C. Parker of that city on the Work of the United 
States Fuel Testing Station was presented, the meeting on June 3 in 
that city will be given up to further discussion of the same topic. 
As this will follow immediately after the Spring Meeting in Pitts- 
burg, members passing through Philadelphia will have an oppor- 
tunity to be present and to take part in the discussion. The 
Engineers Club of Philadelphia will codperate in the meeting. 


ST. LOUIS MEETING, JUNE 7 


The meeting of the Society in St. Louis on June 7 will take the form 
of a banquet, held at the Mercantile Club in that city under the 


auspices of the Engineers Club of St. Louis, in which the members of 
the American Institute of Electrical Engineers, the American Society 
of Civil Engineers, the American Society of Engineering Contractors, 
as well as of the Society will participate. Col. E. D. Meier, Presi- 
dent, will be the chief speaker of the evening. 


SAN FRANCISCO MEETING, JUNE 28 


At a meeting of the Society in San Francisco on June 28, the Use 
of Fuel Oil considered at the meeting of March 10, will receive fur- 
ther discussion. A paper upon the Control of Surges in Water Con- 
duits will be presented by the author, W. F. Durand, professor of 
mechanical engineering of Stamford University. 


PROVIDENCE MEETING, MAY 3 


The first meeting of the Society in Providence was held in the West 
Side Club on May 3, 1911, the Providence Association of Mechani- 
cal Engineers codperating, with an attendance of nearly 200. The 
Society was officially represented by Col. E. D. Meier, President, F. R. 
Hutton, Honorary Secretary, and Calvin W. Rice, Secretary. At 

11 
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the conclusion of an informal reception in the parlors of the club 
the guests sat down to a banquet in the large dining hall. Edwin C. 
Bliss, Mem. Am. Soc. M. E. and President of the Providence Asso- 
ciation of Mechanical Engineers, gave an address of welcome, out- 
lining briefly the history of the Providence association and dwelling 
somewhat upon the work done by it in inaugurating in Providence 
the half-time course of industrial education for machinists. ‘The 
toastmaster of the evening, Williams Howard Paine, was then intro- 
duced and paid a high tribute to the many natives of Providence who 
had become prominent in the mechanical field, including Robert 
Henry Thurston, Past Presideat, Am.Soc.M.E., George H. Corliss, 
Noble T. Greene, Lucian Sharpe, and a number of others. 

In response to the toast, The American Society, Calvin W. Rice 
said that this inauguration of affiliation meetings meant much to the 
engineering profession, and described in some detail how the Society 
carries on its work. He was followed by Col. E. D. Meier who, in 
replying to the toast, The Affiliation of the Two Societies, told of the 
advantages such an affiliation would bring and gave a brief outline 
of the organization and growth of the various engineering societies 
of the country, showing that while the early tendency was toward 
specialization and segregation, the present movement was directed 
to affiliation. 

The final speaker of the evening, F. R. Hutton, gave a short 
address upon Safety Appliances, dividing his subject into three top- 
ics, what is an accident, who is to prevent accidents, and is the pre- 
vention of accidents not practicable. He claimed that accidents were 
of two classes, preventable and non-preventable, and by the aid of 
nearly 100 lantern slides described the means that are being taken 
in this country and abroad to protect the employees from accidents 
of all kinds. 


NEW YORK MEETING, MAY 9 


At the monthly meeting of the Society in New York, on May 9, the 
subject of Patent Law was considered, with papers on the More 
Fundamental Principles of Patent Law, by Edwin J. Prindle, Letters 
Patent for Inventions, by D. Howard Haywood, and the Patent 
Expert, by E. W. Marshall, dealing with the question of patent rights 
and the protection they afford, and with the method of securing the 
benefits of the patent law as well as of avoiding its abuses. The 
papers were discussed by A. Parker Smith, lawyer and patent 
expert, New York, Frank M. Ashley, patent attorney and con- 
sulting engineer, New York, and W. 8S. Rogers, president of the Bantam 
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Anti-Friction Company of Bantam, Conan. A written discussion was 
presented by Alonzo B. See, of the A. B. See Electric Elevator Com- 
pany, New York. 


BOSTON MEETING, MAY 17 


A meeting of the Society was held in Boston on May 17 in coéper- 
ation with the Boston Society of Civil Engineers and the Boston 
Section of the American Institute of Electrical Engineers, the pro- 
gram of the evening being in charge of the latter organization. A 
paper on the Electric Motor in the World’s Work was presented by 
the author, Fred. M. Kimball, Assoc.A.I.E.E., Manager of the small 
motor department of the General Electric Company, West Lynn, 
Mass., in which he briefly described the development of the electric 
motor from the discovery of the fundamental principles early in the 
nineteenth century up to the present time. He exhibited a large 
number of lantern slides showing the very diversified application of 
the motor to various industries. On account of the character and 
length of the paper there was no discussion. About 150 attended 
the meeting, which was the final one of a very successful series held 
in Boston during the season 1910-1911. 


BILL FOR LICENSING ENGINEERS 


The committee of engineers appointed to deal with the subject of 
the bill for licensing engineers, Col. E. D. Meier, President Am.Soc. 
M.E., Chairman, Alfred P. Boller, R. 8. Buck, C. W. Baker, Mem. 
Am.Soc.M.E., George B. Francis, E. G. Spilsbury, Mem.Am.Soc.M. 
E., and Frank J. Sprague, has ascertained that no further action is 
likely to be taken upon this bill at this session of the legislature. 


ADDRESS BY THE PRESIDENT AT N. A. C. M. MEETING 


At the annual meeting of the National Association of Cotton 
Manufacturers held in Boston, Mass., April 12-13, 1911, Col. E. D. 
Meier represented the Society and spoke briefly of the relation 
of the mechanical engineer to the cotton industry. At the close 
of the meeting the following resolution was adopted: 

Resolved, that the thanks of this Association be expressed to 
Col. E. D. Meier, President of The American Society of Mechanical 
Engineers, for his contribution which added so much to the pleas- 
ure of the meeting. 








STUDENT BRANCHES 
COLUMBIA UNIVERSITY 


At a meeting of the Columbia University Student Branch, April 
21,'L. De G. Moss gave an interesting talk on the value of studying 
engineering in its various branches. Election of officers for the 
school year, 1911-1912, resulted as follows: N. E. Hendrickson, 
president; E. Mosher, vice-president; Mr. Ruprecht, secretary; 
Mr. Stone, treasurer. 


OHIO STATE UNIVERSITY 


A special meeting of the Ohio State University Student Branch was 
held April 10 and a paper on Steam Turbines was presented by Mr. 


McClelland. The regular monthly meeting at which a paper on 
Smoke Prevention, by Mr. Griffin was read, was held April 20. The 


subject aroused general interest and a liberal discussion followed the 
reading. 


PENNSYLVANIA STATE COLLEGE 


The Student Branch of the Pennsylvania State College held a 
meeting, April 25, at which a paper on The Manufacture of Loco- 
motive Tires by C. E. Dahl was presented. 


PURDUE UNIVERSITY 


Theodore Weinshank, Mem.Am.Soc.M.E., addressed the meet- 
ing of the Purdue University Student Branch on April 19, his sub- 
ject being Types of Feed Water Heaters and Purifiers. The discus- 
sion was illustrated by lantern slides and many practical and instruc- 
tive points were brought out by the speaker. On May 3, the meeting 
was addressed by H. S. Dickerson on the subject of the Indicator 
Optique, or manograph, recently invented by O. Schulze. 


14 
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STATE UNIVERSITY OF KENTUCKY 


At a meeting of the State University of Kentucky Student Branch, 
April 25, J. B. Stanwood, Mem.Am.Soc.M.E., lectured on Special 
Features of Slide Valve Engines, devoting most of his attention to 
some experimental work in connection with the leakage of a balanced 
slide valve which has given excellent results. The work that the 
leaf spring governor can do in moving a valve was discussed in de- 
tail, as well as the four valve engine design, using a slide valve for 
the admission, and Corliss valves for the exhaust. Other papers 
presented were: Efficient Advertising of Machinery, Theodore Slade; 
a discussion of the papers by W. S. Landis, Some-Problems of the 
Cement Industry, and Milling Cutters and their Efficiency, by A. L. 
DeLeeuw, Mem.Am.Soc.M.E. Prof. J. E. Tuthill gave a talk on 
The Value of History to the Engineer. 


STEVENS INSTITUTE OF TECHNOLOGY 


On April 25, the Stevens Institute of Technology Student Branch 
held its closing meeting of the year. A. E. Bauhan was elected presi- 
dent of the society for aext year; R. T. Branch, vice-president; A. 
D. Karr, secretary and O. E. Réesen, treasurer. The paper of the 
evening was Rotary Converter Sub-Station by A. E. Bauhan. Among 
the points treated were the growth and development of the sub-sta- 
tion, its location and requirements, its economic features and general 
layout, its specific layout to meet local conditions and demands, and 
a detailed description of the apparatus. The paper was discussed 
by Messrs. Mitchill, Requa, Schaefer and Stern. 


UNIVERSITY OF CINCINNATI 


On April 28 at a meeting of the University of Cincinnati Student 
Branch, papers on Alternating Current vs. Direct Current, by H. 
B. Cook, and Scientific Time Setting, by G. W. Binns, were presented. 
A general discussion by the members followed the reading of each 
paper. . 

UNIVERSITY OF MISSOURI 


At the April 19 meeting of the University of Missouri Student 
Branch two papers published by the Society were presented and dis- 
cussed: Commercial Application of the Turbo-Compressor, R. H. 
Rice and The Purchase of Coal, D. T. Randall. Professors Hib- 
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bard, Mem.Am.Soc.M.E., and Fessenden, Jun.Am.Soc.M.E., Messrs. 
Kennedy and Thacher discussed the papers. On May 1, the paper 
by S. B. Fowler, The Mechanical Handling of Freight, was read. 
The following took part in the discussion: Professors Hibbard 
Fessenden, Wharton, Westcott and Messrs. Thacher, Edgar, Dunbar. 


UNIVERSITY OF WISCONSIN 


At a meeting of the University of Wisconsin Student Branch, May 
11, a paper on The Constructing Engineer was presented by Mr. 
Reed, formerly constructing engineer with the Arnold Company, 
Chicago, Ill. R. 8. Hoyt also presented a paper, The Engineer, in 
which the aims, ideals, work and standards of the profession were 
considered. 


YALE UNIVERSITY 


A meeting of the Yale University Student Branch was held May 
12 and a paper on The Essential Requirements as to Sewage Dis- 
posal, by George W. Fuller was presented. The paper touched on 
the nature of sewage, its relation to public water supplies, require- 
ments for satisfactory disposal works, need of careful management, 
the hygienic, financial and sentimental aspect of the problem. 





REPORT OF COMMITTEE ON IDENTIFICATION OF 
POWER HOUSE PIPING 


a In the main engine rooms of plants which are well lighted, and 
where the functions of the exposed pipes are obvious, all pipes shall 
be painted to conform to the color scheme of the room; and if it is 
desirable to distinguish pipe systems, colors shall be used only on 
flanges and on valve fitting flanges. 

b In all other parts of the plant, such as boiler house, basements, 
etc., all pipes (exclusive of valves, flanges and fittings), except the fire 
system, shall be painted black, or some other single, plain, durable, 
inexpensive color. 

c All fire lines (suction and discharge), including pipe lines, valve 
flanges and fittings, shall be painted red throughout. 

d The edges of all flanges, fittings or valve flanges on pipe lines 
larger than 4 in. inside diameter, and the entire fittings, valves and 
flanges on lines 4 in. inside diameter and smaller, shall be painted 
the following distinguishing colors, numbered 1 to 12, inclusive: 


DISTINGUISHING COLORS TO BE USED ON VALVES, FLANGES 
AND FITTINGS ONLY 


Steam division a High pressure—white 
' 6b Exhaust system—buff 
Water division c Fresh water, low pressure—blue 
d Fresh water, high pressure boiler feed 
lines—blue and white 
e Salt water piping—green 
Oil division f Delivery and discharge—brass or bronze 
yellow 
Pneumatic division g All pipes—gray 
Gas division h City lighting service—aluminum 
it Gas engine service-black, red flanges 
Fuel oil division j All piping—black 
Refrigerating system...............k White and green stripes alternately 
on flanges and fittings, body of pipe 
being black 
Electric lines and feeders 1 Black and red stripes alternately on 
flanges and fittings, body of pipe 
being black 
Respectfully submitted, 
F. R. Hurron H. P. Norton 
I. E. Mouutrop J. T. WHITTLESEY 
H. G. Storr, Chairman 
17 





NECROLOGY 
ALEXANDER E. BROWN 


Alexander E. Brown was born in Cleveland, December 14, 1852, and 
was educated atgrammar and high schools there. He was graduated 
from the Brooklyn Polytechnic Institute in 1872 as a civil engineer. 
Immediately after graduation Mr. Brown joined the U. 8. Geological 
Survey under F. P. Haven. Until November 1872 he was engaged 
in the exploration and location of the Yellowstone National Park. 
During the next two years he served as chief engineer of the Mas- 
sillon Iron Bridge Company, Massillon, O., where he obtained his 
first real experience in the iron business. From 1875 to 1879 he was 
engaged in bridge and building construction as engineer, designer 
and contractor. He later acted as superintendent at iron mines in 
the Lake Superior iron region and gained experience also in blast 
furnace work. In 1875 he invented and patented new machines and 
processes for annealing malleable iron castings, which are still in use 
at the National Malleable Iron Castings Company. In 1878 Mr. 
Brown became mechanical engineer for the Brush Electric Company 
then known as the Cleveland Electric Supply Company. While 
with this concern he developed the process and method of manufac- 
turing light carbons. Still later he worked with Chas. F. Brush in 
developing and placing on the market the Brush arc lighting system. 
In 1879, Mr. Brown took up the problem of the rapid and economical 
unloading and handling of iron ore from boats. A year later he took 
out patents on the Brown hoisting and conveying machines erected 
on the docks of the N. Y., P. & O. Ry. Co., now part of the Erie 
system. He then organized the Brown Hoisting and Conveying 
Machinery Company for the manufacture of his machines. For 
the past 30 years Mr. Brown spent most of his time designing and 
manufacturing machinery for the handling of different machines. He 
had taken out several hundred patents on his various inventions. 

He took an active interest in the development of trade schools in 
Cleveland, and was one of the directors of the Training School Com- 
pany, organized in 1885, to open a carpenter shop for boys to which 
pupils were to be admitted free for a course extending over three years. 
He was a member of the American Institute of Mining Engineers, 
the Society of Naval Architects and Marine Engineers, Civil Engi- 
neers Club, Electric Engineers Club of Cleveland, the Engineers Club 
of New York and the Chamber of Commerce of Cleveland. He 


died April 26, 1911. 
18 





ON THE CONTROL OF SURGES IN WATER 
CONDUITS 


By W. F. Duranp 
ABSTRACT OF PAPER 


The usual treatment of the problem of the surge chamber presupposes a 
cylindrical form. Certain cases may arise in which a flaring or funnel-shaped 
form may rather be preferred. In any case the differential equations which 
indicate the movement of the water do not admit of direct mathematical] solu- 
tion. In consequence, various indirect and approximate methods have been 
devised. In all such, however, the point of departure has been an assumed size 
of chamber and a consequent determination of the resulting movement of the 
water. In the present paper the order is reversed. A program is imposed on 
the water and a surge chamber is found suitable for the realization of these 
imposed conditions. Taken in this order, the equations by the use of methods 
of approximate integration and differentiation admit of direct solution with- 
out trial and error adjustment. This method is described and illustrated in 
operative detail, with appendices giving the necessary mathematica] dis- 
cussion. 

The relations between the characteristics of the acceleration curve for the 
water and the resulting form and dimensions of the chamber are discussed in 
detail and methods are developed for the rapid derivation of a series of cham- 
bers from a single type acceleration curve; also, for the determination of a 
chamber of such form and size as shall produce a non-oscillatory movement of 
the water in the chamber. Illustrative cases with graphical representation of 
the quantities involved are given in Appendix No. 3. 
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CONDUITS 


By W. F. Duranp, Stanrorp University P. O., Cat. 


Member of the Society 


The literature of the problem of the surge chamber as a means 
of control of surges in water conduits has recently been enriched 
by two important papers presented before the Society, one by Raymond 
D. Johnson! and another by William F. Uhl,? in the latter case 
the treatment of the surge chamber being incidental to its relation 
to the general problem of speed regulation. 

2 The attention of the writer has been directed recently to 
the examination of certain cases of surge-chamber design in which 
funnel or tapering forms rather than cylindrical forms are indi- 
cated by the environment and conditions of the problem. This 
has led to the re-examination of the various methods of treatment 
available, and to the development of a method by which, without 
prohibitive labor, the approximations of the various analytical 
and empirical methods may be avoided and a chamber determined of 
any desired degree of taper and suited to the development of any 
desired program as to rate of acceleration and amplitude of surge. 

3 In connection with Fig. 1, let us assume the following 
notations: 


v = velocity in general in conduit AB, assumed here of uniform cross- 
section area 
v; = initial velocity for period under consideration 
v3 = velocity when movement of water level reaches first maximum 
velocity for ultimate steady conditions 
velocity such that v'A = volume of water demanded by wheels 
under governor control for constant power during period under 
consideration 


Trans. Am. Soc. M. E., vol. 30, p. 443. 
*The Journal Am. Soc. M. E., February 1911, p. 169. 


Tue American Society or MECHANICAL ENGINEERS, 29 West 39th Street, 
New York. All papers are subject to revision. 
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A = cross-section area of conduit 
F = cross-section area of surge chamber at water level 


=> 


A 
L = length of conduit AB 
y = distance of water level in surge chamber from initial position for 
steady motion with velocity »; 


Y = distance of water level in surge chamber from static level 
L 


4a= 
g 
b = factor such that bv? = sum of friction and velocity heads at B; then 
Y = y + bv;? for demanded load 
and 
Y = 2y + bv,? for rejected load 

= gross head at wheels 
= total head involved in friction and acceleration 
C = coefficient in Chezy formula! 

r = hydraulic mean radius of conduit 
4 In practice h will be of the form 


H 
h 


h= fot + ho+ a 


L 
where f = the value of in the Chezy formula, » = the velocity 


C*r 
in AB, ho = the sensibly constant friction loss for the part of 
the conduit or penstock lying between the surge chamber and the 
wheels, computed by the same formula and with a velocity correspond- 
dv 


dt 
load a = becomes negative and is therefore subtractive from the sum 


of fr + ho. 


5 It should be noted that we shall here use the term “‘surge”’ 
not in the sense of the total or maximum movement of water during 
a period of changing load, but rather as the maximum distance by 
which the water level passes beyond its final location for steady 
conditions with the corresponding ultimate velocity. 

6 In Appendix No. 1 it is shown that the differential equations 
for the movement of the water in the conduit and surge chamber 
are as follows: 


ing sensibly to vg in AB anda acceleration head. For rejected 


Lv? 
1Friction head = — 
Cr 
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ae = y—b(v? — »,”) 
Demanded Load ‘ 


dy 1 
—_ = — Uv 
n (v ) 


dv 
dt 
WY _w—w 
no = (v — v’) 


=y—b(v2—v*) ................ [3] 
Rejected Load 


7 For constant power during the period of change, equal to that 
under steady conditions with the velocity v3, we shall also have: 


vy! (H -_ h) = V3 (H as hs) Tree er ee CTT ee [: 











Fic. 1 Dr1ag@RaM SHOWING ARRANGEMENT OF CONDUIT AND SURGE CHAMBER 
EG denotes level for steady motion with velocity 1 
C1D, denotes level for steady motion with velocity » 
CD denotes actual level with velocity » 
EC=y 
FC=Y 
8 These equations in effect represent a damped oscillation 
in which the damping force varies with the square of the 
velocity. In this form they have not been integrated, nor do they 
seem susceptible of integration, at least in terms of present known 
functions. 
9 Under these circumstances, several courses are open as follows: 
a The omission of the frictional or damping term and of 
the influence due to governor control. This is equiva- 
lent to taking b = 0 and v' = 23. This simplifies the 
problem to such a degree that it is readily treated by 
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exact mathematical methods. Such results have been 
developed many times and discussed by various authors. 
The assumed condition is, however, so far removed from 
the actual that the results are of small value except as a 
first step in the approach to the real problem. 

b The substitution of a damping force varying as the first 
power of the velocity instead of as the square. This with 
suitable assumptions regarding the influence due to gov- 
ernor control makes possible the integration of the equa- 
tion and renders the treatment similar to that for certain 
types of electrical oscillations. This substitution lies at 
the foundation of the masterly analytical treatment of the 
problem by certain eminent European engineers.! At 
the best, however, this method is approximate and must 
needs be under control by reference to some more exact 
method in order to know the order of error involved or 
to determine values of arbitrary constants. 

c The development of approximate and empirical equations 
upon the various assumptions involving more or less 
simplification of the original equations, and involving the 
use of empirical coefficients derived from actual cases 
by means of method d. The paper by Johnson above 
referred to, with the accompanying discussion, furnishes 
a large number of such formulae developed either by the 
original author or by the authors of the discussion, and 
by means of which most problems within the field of 
control may be very satisfactorily treated. By the field 
of control is here meant the field over which are scattered 
the actual cases worked out by more exact methods and 
the results of which have been used to check the co- 
efficients and results in general for the various approxi- 
mate equations. 

d The equations may be treated by approximate numerical 
integration in a step-by-step trial and error process. It 
will be obvious that by an appropriate procedure the 
equations may be treated by this general method whether 
n is constant or variable so long as the proposed form of 
chamber is specified. 


1Prasil, Wasserschloss probleme—Schweizer Bauzeitung—Band 52 Nr 21, 
23, 24, 25. 
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10 In the methods of treatment indicated under a, b and ¢, it 
is of course, assumed that n isa constant. The more general assump- 
tion that n is a variable, that is, that the chamber may be of conical or 
vase-like form, would require the expression of n as a function of y. 
This would result in the general case in a further complication which 
would render still more difficult or impossible the treatment of the 
problem on the assumptions made in a, b and c. 

11 In the literature of the present subject many illustrations! 
of method d for constant n will be found in the annals of the Society 
as well as in other engineering and scientific works. The writer has 
done, perhaps, a fair share of the tedious work involved in the appli- 
cation of this method, and it was in a measure as a revolt against this 


D 
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Scale for x 
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Fiag. 2 DIAGRAM SHOWING RELATION OF ACCELERATION AND VELOCITY 
CurvVES ON TIME Axis 


serious expense of time, that the method which forms the subject 
of the present paper was developed. 

12 In all of the preceding methods whether by analytical approx- 
imation or by numerical integration, the method of approach to 
the problem is as follows: Given a specified or proposed surge cham- 
ber, what will happen? Let us reverse the order and state the ques- 
tion thus: Given a program for the water, required a surge cham- 
ber to produce it. 

13 To develop the possibilities of this viewpoint, let us fix in 
advance the character of the acceleration of the water in the conduit 
as indicated by the curve OABP in Fig. 2, in which diagram time is 
laid off on the z-axis, but without as yet any determination of scale; 
and acceleration is laid off on the z-axis without as yet any determin- 
ation of scale. 


'The Surge Tank in Water-Power Plants, R. D. Johnson, Trans. Am. Soc. 
M. E., vol. 30, p. 443. 
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14 The curve OAB is then taken as the proposed history of the 
acceleration up to the time when the water reaches its highest or 
lowest level, according as the case is for rejected or demanded load. 
In order to fix the ideas, we shall for the present assume the case 
of demanded load and a falling surface of water. Then the acceler- 
ation curve OAB and the time OC both relate to the period from the 
start to the attainment of a maximum drop of water surface or to a 
maximum value of y. The plotting of this curve does, therefore, 
nothing more than to fix in advance the general type or form of the 
acceleration curve, leaving all questions of actual numerical values 
for later determination. Methods for the determination of the 
scale factors and the numerical values will be found in Appendix 
No. 2. In order not to interrupt the continuity of development of 
the general method, the question of scales may be waived for the 
moment and we may assume OAB to represent definitely the time 
history of the acceleration 7 ; 

15 By means of a planimeter, or by arithmetical means, or by an 
integraph, if such an instrument should be available, the first integral 
curve of OAB is readily found as shown by OD. This will give the 
time history of the change in velocity from 1 to vm. Lay off 2 as 


OP and draw PQ. Then from PQ as an axis the curve OD will give 
the complete time history of the velocity in its growth from PO = 7, 
to QD = 1. 

16 Now, writing equations [1], [2] and [5], we have 


In equation [7], it is readily seen that we now know all quantities 
except y. Hence, by direct substitution, we find y for a series of 
values of the time, and if desired we may plot the result as a curve of 
y on time. 

17 This curve is indicated in Fig. 3 by OAB. Let CA denote 
the level for steady conditions with the final velocity vs, then OC = 
b (ps? — 0,2), while CD denotes the extent of the surge or drop belowCA, 
the final level for steacdly conditions. We next proceed to differentiate 
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the curve OAB. This may most easily be done by numerical methods 

as given in Appendix No. 1. At any given point, or value of the time, 
d 

this will give the value of 4 . We may also find v! from [9], and thus 

in [8] we have all quantities known except n, which may be found 

by the solution of this equation. 


dv 
18 Thetime histories of all quantities, ay and n, are now known. 
dv , : 
We may as desired, plot a? and n on y and in particular may 


reduce n to the diameter of the chamber and plot on y, thus showing 
for the chamber the form and dimensions required. In case the influ- 
ence of governor control is omitted, we may put v' = » in [8] and dis- 
card [9]. This will simplify the operations to a considerable degree. 
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B 
Fic. 3 DiaGrRamM sHowrna MoveMENT oF Water LEVEL ON TIME Axis 


19 The time required for the complete treatment of a given case 
by this method might be from two to four hours, depending on the 
number of points found, the degree of accuracy required, etc. The 
aid of a slide rule of the Fuller or Thatcher form and giving a fifth 
place by estimation is assumed. 

20 After a given case has been worked through for a single value 
of the time, a second case with a different value of the time and the 
same acceleration curve, except for slight modifications near the 
end, may be worked through with considerable saving of time. In 
this manner, a series of forms of the chamber may readily be derived 
from a single base or type curve of acceleration. 

21 After the area of the acceleration curve has been found, the 
areas of the chamber at the top and near the bottom or at the top, 
near the bottom and at one or two intermediate points may quickly 
be found, and independently of the detailed determination of the 
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curve of y as described in Par. 16. In this manner the general 
character of the chamber may be readily foreseen in advance of the 
complete and detailed determination of its form. The resulting 
value of Ymaz atid hence the amount of surge may also be found im- 
mediately and in advance of the detailed determination of the y 
curve or of the form of the chamber. The general characteristics 
of the acceleration curve may also be readily adjusted to produce a 
chamber of any desired general character of form and size. 

22 In Appendix No. 2 will be found further discussion of these 
details of the operative program, together with the numerical work 
for a typical case, the latter indicating in detail the various steps. 
A study of this form of computation together with the fundamental 
equations, will better serve to acquaint the reader with the operative 
details of the method than further descriptive treatment. 








Fie. 4 DIAGRAM ILLUSTRATING OSCILLATORY AND Non-OscILLATORY 
MovEMENTS 


NON-OSCILLATORY MOVEMENT 


23 One special case merits particular attention. The movement 
of the water surface has been referred to as that of a damped oscil- 
lation. The peculiar characteristic of such a movement lies in the 
fact that it involves a continuous and indefinite approach to a final 
level or condition or axis by means of an indefinite series of swings or 
oscillations of decreasing amplitude and lying on either side of the 
final level, or axis, and as represented by the full line in Fig. 4. 

24 Now the limiting case of such a movement is that of a single 
swing or indefinite approach to the final level or condition or axis, 
but without passing beyond, and lying wholly on one side of such a 
final goal. Such a movement is indicated by the dotted line in Fig. 
4. This condition has its direct analogy in certain types of elec- 
trical non-oscillatory discharge. 

25 Now in the case of a hydraulic conduit with surge chamber, 
the realization of a non-oscillatory movement of the water in the 
chamber may well be considered as a most desirable ideal in case the 
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needed dimensions are practicable. The dimensions and form of 
such a chamber are readily determined by the choice of an appropri- 
ate form of acceleration curve combined with a suitable time allow- 
ance. 

26 It is clear when the water reaches its final level that in all 


— 
cases we must have simultaneously the velocity 4 and the acceler- 


dv 
ation at equal to zero. This results from the form of the y curve which 


is here coincident with the axis. If this final condition is to be real- 
ized by a non-oscillatory movement, then the one swing of the water 
surface which represents the passage from the initial level to its 
maximum drop and the simultaneous change of velocity from1,to 
vg must be conditioned by a suitable form of acceleration curve. 
Obviously, this will be a curve of the form indicated in Fig. 5, where 


A 


D C 


0 1 2 3 4 5 6 7 8 9 10E 








Fig. 5 DIsAGRAM SHOWING TYPE OF ACCELERATION CURVE FoR Non-OsciL- 
LATORY MovEMENT 


OABC indefinitely approaches x and the value of the acceleration 
indefinitely decreases as time increases. Theoretically, we should 
realize the final conditions only after an infinite time. 

27 Practically two courses are open: 

a A form of curve OABC where the terminal point C lies 
near but not quite on the z-axis is assumed. In other 
words, a finite part of the indefinitely extended curve is 
used implying for the conditions when y reaches its 
first maximum value, a slight residual acceleration, and 
hence a slight surge or movement of the water surface 
beyond its level for steady conditions. By taking C near 
the axis this surge may be reduced to an entirely insignifi- 
cant value, and the resulting movement thus made sensibly 
non-oscillatory. In such a case the mode of procedure 
is the same as for the general case. 

b A form of curve OABDE in which the curve is brought 
down tangent to z within a finite distance is assumed. 
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In the general case with an acceleration curve of the form 
shown in Fig. 2 or OABC, Fig. 5, it is shown in Appendix 
No. 2 that there is but one particular value of the time 
which will fit the various conditions imposed, and the 
time thus determined is therefore that required for the 
first swing to a maximum value of y. 

28 In case, however, the curve is assumed of the form OABDE, it 
is shown that the time is not determined by the conditions thus 
imposed, and in consequence we are free to choose any value of the 
time whatever, as long as it does not fall below a certain limiting 
minimum. For each value of the time which may thus be taken, a 
corresponding chamber will result suitable for the realization of the 
proposed program of acceleration, non-oscillatory movement of the 
water, etc., and all within the assumed time. In this manner a 
series of chambers may be developed from one assumed base curve 
of acceleration, the required work for all cases after the first being 
comparatively small. An illustrative case with further discussion 
of operative details will be found in Appendix No. 3. 


RELATIONS BETWEEN FORM OF ACCELERATION CURVE 
AND CHARACTERISTICS OF CHAMBER 


29 Regarding the selection of a form of acceleration curve which 
will correspond to any proposed general form of chamber a very 
little experience with the treatment of such problems serves to show 
the general type of acceleration curve produced by chambers of 
cylindrical or tapering form. The value of the acceleration starting 
at zero mounts rapidly to a maximum during the early part of the total 
period, and then falls off more gradually to its value for v = v, either 
zero or some relatively small value, as shown in Figs. 2 and 5, accord- 
ing as it is intended to have the movement non-oscillatory or to 
permit a small surge movement. It may also be readily seen in what 
manner the form of the curve should be modified in order to produce 
any desired change in the amount of surge, the time required or the 
general form of the resulting chamber. 

30 A further important question in the case of non-oscillatory 
movement refers to the relation between the change in the time 
allowed and the resulting change in the form of the chamber, the 
form of the acceleration curve remaining the same. 

31 In Appendix No. 2 will be found a detailed discussion of 
these points including the development of such relations as will 
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provide for the ready adjustment of a curve of acceleration suited 
to develop any general form of chamber as desired, and to secure any 
specified program as regards the movement of the water, permissible 
extent of surge, time required, etc. 


THE RELATION BETWEEN DEMANDED AND REJECTED LOAD 


32 The general discussion of this method of treatment has 
assumed the condition of demanded load where any differences were 
involved. It is evident that precisely the same methods may be 
applied to the case of rejected load. The latter investigation may be 
of special importance in connection with the permissible height of 
surge in case a moderate surge may be permitted. It will scarcely be 
necessary to discuss this case in detail, or to develop the special forms 
which the various equations will take. 

33 An examination of the various equations for this case will 
show that for a given program of acceleration, etc., a chamber of 
different form and in general of smaller capacity will be required 
than for the case of demanded load. Or otherwise with a given cham- 
ber, the program of water movement, extent of surge, etc., will be 
somewhat less than for the case of demanded load. It follows there- 
fore, in the case of substantially non-oscillatory movement in particular, 
that a chamber developed to secure this character of movement for 
demanded load, will in a still higher degree secure the same result 
for rejected load. 

34 It is, of course, evident that a chamber developed for the case 
of demanded load will not, in the case of rejected load, give the same 
program of acceleration, etc. The acceleration at the start with 
tapering chamber will be more abrupt and the acceleration curve will 
be steeper, the range of values, however, running less than for the 
case of demanded load. 

35 If for a chamber developed for the case of demanded load it 
is desired to determine the detailed results in the case of rejected 
load, there seems to be no more direct method than the regular solu- 
tion of the equations for this case by means of approximate integra- 
tion and trial and error adjustment. 


SOURCE AND CHARACTER OF ERRORS 


36 The degree of accuracy which may be expected in the solution 
of problems of this character, together with the sources of uncertainty 
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or error merit brief notice. Errors in the final results may arise from 
four chief causes: 


a The failure of the general equations properly to include all 
the factors or conditions of the problem. 

b The adoption of approximate methods of treatment involv- 
ing the omission of various factors or the simplifica- 
tion of their relations to the problems, all for the purpose 
of bringing the equations or the resulting conditions 
within the range of ready mathematical treatment. 

c Uncertainty regarding the values to be ascribed to various 
empirical constants. 

d The inaccuracies of numerical computation. 


37 In the case of the present problem, errors of class a may arise 
from the failure of the governor to work perfectly, and from a slight 
change in the efficiency of the wheels with change in effective head 
and hence in spouting velocity. These conditions will affect the 
virtual velocity v' and hence in any given case the actual values of 
v' may not be equal exactly to those given by equation [6]. 

38 In no actual case furthermore, does the load remain perfectly 
constant. In many cases it may remain sensibly constant, while in 
some the governor will be continually chasing the conditions devel- 
oped by: the load, but never quite overtaking or controlling them. 
Assuming, however, for the sake of definiteness of condition that the 
load is uniform and that the velocity v' is properly given by [6], it 
appears that all remaining conditions with the exceptions noted in 
Par. 39 are properly represented in the general equations. 

39 The influence of acoustic waves and their time element are 
not included in the fundamental equations as developed. There is 
good reason for such omission in the fact that the time element intro- 
duced by the acoustic wave is small compared with the time involved 
in the rise and fall of water in a surge chamber, and no sensible error 
will result from such omission in dealing with surge chamber prob- 
lems. On the other hand, as is well known, the time element intro- 
duced by the acoustic wave must be considered in the general prob- 
lem of governor control. 

40 Errors of class b are necessarily present in all analytical treat- 
ments of the present problem. The present method eliminates errors 
of this class. 

41 Errors of class c in the proposed method of treatment depend 
solely on the value of the coefficient for loss of head due to friction. 
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It will be noted that the coefficient b in the general equations is the 
only one which involves empirical constants of this character. 

42 Errors of class d are wholly under control. They may be 
reduced to any desired limit by a suitable adjustment of the program 
of numerical computation. 

43 It follows in the proposed method of treatment, assuming the 
conditions of the problem to be properly represented by the general 
equations, that the only source of unavoidable error lies in the coeffi- 
cient for friction loss. The results therefore, when derived by the 
aid of adequate methods of numerical computation, must represent 
the consequences of the assumed conditions with the same degree 
of accuracy as that with which we may compute the final effective 
head, the horsepower with an assumed wheel efficiency, or any other 
simple result for which the friction head is a determining factor. 





APPENDIX NO. 1 


GENERAL EQUATIONS OF MOTION FOR THE CASE OF A CONDUIT 
MADE UP OF SECTIONS OF DIFFERENT SIZES AND HENCE CON- 
TAINING COLUMNS OF WATER MOVING AT DIFFERENT VELOCITIES. 


44 The general equations for the motion of the water in a pipe line of uniform 
cross-section under the influence of a surge chamber have been so frequently de- 
rived and are so well known in the literature of the subject that their derivation 
as a special case may be omitted. 

45 Itnot infrequently occurs, however, that the conduit asa whole is made 
up of sections of different sizes and lengths and hence at any instant. con- 
tains columns of water of varying weights and moving with different velocities. 
The usual equations of motion which are based on an assumed uniform section, 
and hence uniformity of velocity throughout the conduit, cannot be used for 
this case. It therefore becomes of practical importance to determine the more 
general equations for this case. 

46 Referring to Fig. 6 we shall use the following notation: 

A, Ap, Ac to denote areas of sections a, b, c 
U, Vp, Ve to denote velocities in sections a, b, c 


It will be noted that the conditions in section a are to be taken as standard, 


and hence the area and velocity for this section are denoted by A and u without 
a special subscript. 


= initial velocity in section a 

= velocity in section a when movement of water level reaches first 
maximum 2 

= velocity in section a for ultimate steady conditions 

= ratio between velocity in any section and that in section a, that is 


Vp =Mpu 
Ve = Met, etc. 
Hence, we shall have 


A 
Ap — 


Ae = 


V = volume of 1 Ib. of water 
o = density 
C = coefficient in Chezy formula 
r = hydraulic mean radius 
u! = velocity in section a which would carry just the volume of water 
demanded by the wheels when under governor control during 
the period under consideration 
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h = total lost head between intake of conduit and wheels 
Then h = friction head + acceleration head 
H = gross head at W 
F = area of surge chamber at water level 
F 


n= — 


A 


y = movement of water level in surge chamber from position for steady 
motion with velocity u, 

Y = movement of water level in surge chamber from static level 

47 Tofix theideaswe shall assume the condition of demanded load and hence 

of increasing velocity, ana write the general equation of work-energy for 

1 lb. of water entering the conduit at B and passing out at E.' We shali take 














W 
Fig. 6 Di1aGRamM sHOwING ConpuiT Linge or Mrxep Sizzs wits SurcE 
CHAMBER 
F denotes level for static conditions 
F denotes level for steady conditions with velocity u: in section a 


H denotes level for steady conditions with velocity u in section a 
J denotes level for actual conditions with velocity v in section a 


the datum level at E since only the parts of the system lying above this datum 


are directly involved. At the point B we shall have the following items of 
work-energy inflow: 


U¢" ‘ . 
— = kinetic energy 
29 


Head BR = potential energy 


P : 
P3V = — = work done on entering pound of water 
Cg 


These constitute the total work-energy input at B. 


1The influence due to entrance head at the intake of the conduit is omitted as usually too small 
to be of significance. 
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48 Corresponding and equal to this total input, we have a threefold sub- 
division as follows: 
a A part is represented by the work required to overcome frictional 
resistance in the conduit. 
b Apart is represented by increasein thekinetic energy of the water in 
the conduit which is undergoing continuous acceleration and hence 
is increasing in energy content. 


c The remainder is represented by the work-energy output at the point 
E. 


Taking first the work required to overcome the skin friction in the conduit, we 
have for anysection of length L, hydraulic radiusr, coefficient C and velocity v. 
wh 
loss of head! = —— 
C*r 
49 This is commonly called loss of head. It is readily seen that in effect it is 
the measure of the work required to overcome the frictional resistance through- 
out a conduit of length LZ per lb. of water entering or leaving, or in general 
per lb. of water flowing past any given section. In the present case all 
quantities are taken per lb. of water so that for any section in general, we 
shall have for the work expended in friction, 
wD 


k = —— 
wor Cr 


For the entire conduit made up of sections of mixed sizes, we shall have 


2y 
work = = = 


where = denotes simply the summation of the series of partial amounts for each 
individual section of the total conduit. But, in general v = mu and hence 


— vl (= ° 
work = —)_ — 
or (2, } = wt Cy 


‘ 


50 We have next for the kinetic energy in any section of the conduit, 
ALv 
energy = K = da 
29 


Then in time dt this is subject to change (in the present case increase) by the 
amount ‘ 


Now for 1 lb. to enter at B or to pass £ or in general to pass any given poini, 
the time is 


1 
dt = 
oAv 


This follows directly from the Chezy formula. 
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Substituting this value of di in the above value of dK we have 


Ldv 


gat 


Hence the total amount of energy absorbed in the acceleration of the contents 


of the entire conduit will be 
2dK == (a) 
gat 
But since in general v = mu, we have 
dv du 
dt dt 


Ldv du mL 
2dK = = ( —) = —z (— 
- ( =) dt ( g ) 


51 Finally, at the point of exit Z, we have the following items of work-energy 
output 
2 
— = kinetic energy 
29 
Pz V = — = work done on outgoing lb. of water 
o 


Hence, collecting and equating we have 


ts pry Penn (ME) yy (mb) du wt Ps 
oy TBR + SP awn ("E) +2( ) p 


g jdt 29° o 


wD a mL ae 
> C?; =u?> Cr = total friction head 


Hence [10] is eqivalent to 
‘mL\ d 
MR = FH + JE +2(" iF 
g / ad 


L\ d 
2 (ee or ~ MR (PH + JB) = HS Se ; 
g 


HJ = y — GH 
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GH = FH — FG= J difference of total friction and velocity 
\ heads for velocities u; and u 


mL 1 
™* E (or) +3 een 
and [11] becomes 
mL\ du mL 1 
z(—)—=y-|2 — 
( =F (or) +5 
It thus appears that in such a conduit with mixed sizes the virtual or equiva- 
lent length in the term involving acceleration is = mL while in the term involv- 


Hence, we have 


ing friction the virtual term --- io 3 ( =~ 
ing friction the virtual term — is — 
. C*r Cor 
52 In accordance with the preceding notation, the amount of water required 
at any given instant during the period of change is u!A. The amount which is 
coming through section a of the conduit is uA. Hence, assuming u' >u the 
remainder must come from the surge chamber. In general, we shall have 


dy 
1 = _ 
wa uA + Fo 


i a 
an” "a" u) 


Also h = friction head plus acceleration head or 


mL\ | ‘mL 
n= 2 (Fr) u +2( . 


where ho represents the sensibly constant friction loss in the section of the 
conduit between the surge chamber and the wheels, and which may be based 
on a sensibly uniform velocity corresponding to u; in section a. Frequently 
this term ho will vanish. Then for constant power during the period under 
consideration we shall have 


wA (H — h) = uA (H — hs) 
Hence 


w= 
(Hh) 

53 It is evident that the total friction head as a part of Ah and hs must be 
found by summing the friction heads for the various parts of the entire line 
including the penstock p. It should also be noted that the pipe p is carry- 
ing the total volume of water while the conduit abc is carrying only a part. 
The velocities in these various sections must therefore be taken accordingly. 
No sensible error will be involved if the velocity in p is taken as uniform and 
of such value as to correspond to us insectiona. Rewriting [12], [13] and [14] 
to bring them together, we have 
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“+f +3 


54 If the conduit is of uniform section then m becomes | in all cases and 
putting L the length of the conduit for 2mL and =m*L and writing now v 
instead of u, we have 

L dv L 1 
ga” é +3 

55 Equations [16] and [17] remain the same in form for this case as for the 
more general. If we neglect the influence due to governor control and assume 
that the flow of water is uniform in volume and equal to u;A then u' becomes 
us and equation [17] may be discarded. 

56 A comparison of equations [15] and [18] shows, as might be expected, that 
the equation for a conduit with mixed sizes is similar in form to that with uni- 
form size, but with different coefficients for the terms involving acceleration 
and friction. It also appears that by using the velocity and acceleration in 
some one section as standard, the case with mixed sizes may be thus reduced to 
an equivalent or virtual case with uniform size. 

57 The preceding various equations in the form given apply to the case of 
demanded load. For the case of rejected load the modifications are readily 
made. The resulting equations are 


3(=)2. z 
g a’? 
dy 





APPENDIX NO. 2 


THE DERIVATION OF SCALE RATIOS AND NUMERICAL RELATIONS 
FOR ANY GIVEN ACCELERATION CURVE 


58 Repeating Fig. 2, the following notation will be used: 
z to denote the abscissa 
z to denote the ordinate 
a to denote the scale ratio for z 
B to denote the scaie ratio for z 
R to denote the area of acceleration curve OABC 


Then for the acceleration corresponding to any point on the curve, we have 


dv 
dt = az 
For the time, we have 
T = pz 
or otherwise £ is the value of the time interval or unit adopted for z. 
59 From equations [1], [2] and [6] we have 


d 
y= a7 +b ot — a) 


Differentiating [22], we have 


Whence from [23] and [25] 


60 At the end of the period under consideration both v! and v become np. 
Hence v! — v =0 and we must have as a necessary condition at the end of such 
period 


Pv _ _ oy 
di "at 


690 
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But referring to the assumed curve of acceleration, we have 


dv 
— = az 


dt 


a dz a dz 
di dt B dx 
Hence, substituting these values in [27], we have 


oe 
B dx 


== Qbreaz 


Whence 
dz 


dz 2bvB 


z a 


dz 
Putting 7 = m and solving for 8 we have 
xt 


s-—— [20] 


61 It thus appears that the general equations involve arelation which takes 
such form where y becomes a maximum at the end of the period (and hence at 
the terminal end of the acceleration curve), as to provide for the determination 
of the time scale 8 and hence of the time 7’ which will be required on the pro- 
gram resulting from the acceleration curve assumed. In other words, the curve 
as assumed, in conjunction with the constants a, b and the final velocity v2 will 
admit of but one value of the time, and hence one value of the time scale #8 as 
determined by [29]. 

62 Again from the relations involved we have 


aBR = total change in velocity = (v2 — 1) 
whence 


It remains to determine v2. The actual relations of v2 and hz are, however, 
implicit, and hence a value of vz must be found by trial which will result 
in satisfying equations [29] and [30] above and also the following: 


d 
ha = fox? + he + a—- 


@ _., 
dt 
a Us (H o- hs) 


H—hs 


v2 
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For demanded load, v2 will slightly exceed v3. Often the difference will be 
too small to be of significance. In any case, the value is readily found by 
trial substitution in the above equations. 

63 Likewise in general, change of velocity for any period of time equals 
area of corresponding part of acceleration curve multiplied by af or 


That is, at any point as E the change of velocity will equal a8 X area OAE. 
Let OFD be the integral curve of OAB, that is, a curve such that any ordinate 
EF is proportional to the area OAE. Then ordinates similar to EF represent 
areas similar to OA, and it follows that in order to transform the ordinates of 
OFD into velocity changes we have only to multiply by the value of af as found 
in [29]. Likewise, if we multiply the ordinates of the acceleration curve OAB 


d 
by a we shall have the corresponding value of the actual acceleration nol 


From equation [22] we are now able to derive the values of y and to plot them 
if desired. 


Pp = 


— | 














A B C 
Fig. 7 DIAGRAM SHOWING METHOD OF FINDING TANGENT LINE TO A GIVEN 
CuRVE 


d 
64 To derive the values of = we proceed as follows: In Fig. 7 let SPT be an 


arc of any curve for which AS, BP and CT are three consecutive ordinates 
separated by equal spaces K. Then it is well known that for a second-degree 
parabola! passing through S, P and T the tangent at the point P is parallel to 
the chord ST. Now if the points S and T are not too far removed from P, a 
second-degree parabola will lie very close to the actual curve, and the tangent 
to the parabola at P will lie very close to the tangent to the given curve at the 
same point. That is, under the circumstances specified, it is clear that the 
two curves at P will have sensibly the same direction and hence the tangent 
found in this manner will give a good approximation to the true value. Hence, 
if we denote the ordinates by subscripts 1, 2, 3. we shall have 


dy\ _w-m 
dt /+ 2h 


1Mathematical Treatment of Continuous Functions by Approximate Methods, Sibley Journal of 
Engineering, January 1894. 
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a : 7 ; 
This gives a numerical method for finding = for the curve of y on time at all 


except the first and last points. 
65 For points such as S and T (Fig. 7) it has been shown! that the values of 
dy 


a for the second-degree parabola are as follows: 


dy _ 4y2 — 3y1 — ys 
dt }, 2h atts 


dy\ _ v1 + 3ys — 4s 
dt /s 2h 


d 
66 Instead of the preceding method of finding values of = involving the 


numerical differentiation of the y curve, we may utilize [25] giving: 


Ss fe 4 
di I £aCVZ 


dy 


7 [36] 


d 
The determination of = in this manner involves the differentiation of the z 


or acceleration curve instead of the y curve, and may in certain cases be the 
more useful mode of procedure. In particular, it permits of finding the value of 
n for any point on the z curve in advance of the work required to determine the 
values of y. 

67 This method permits therefore, in particular, the determination, inde- 
pendently of y, of the size of the chamber at the top and near the bottom and at 
one of two intermediate points as desired, thus indicating the general size and 
character of the chamber which a given acceleration curve will produce. To 
this end from [23] we write 


vi— yp ( Rg ) 
r= —_—— -_= - 
a dy v2 — 11 dz 
’ G dz al ve) B dz 
68 At the initial instant when time = 0, we have 


H—hs 


vi = vs 
= hy 


v= 
z=0 


1Mathematical Treatment of Continuous Functions by Approximate Methods, Sibley Journal of 
Engineering, January 1894. 
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Hence at the point for T = 0 we have 


v— 
nyo = ——— = 
aa dy 


B dz 


The value of “ is to be found as in [34] and then by substitution in [38] the 
x 


value of n for the point where y = 0 isimmediately found. A numerical example 
of these computations will be found in Appendix No. 3 
69 If the influence of governor control is neglected, v' = vs continuously 
and the equations become somewhat simplified as follows: For the value of n 
at any given point we have from [37] 
Rs elf 
Vs — 11 ) a dz 


— 2b 
B dz + vz 


For the value of n at the beginning of the period when z = 0 andv = »; we 
have 


d. 
= must be carefully 


In equations such as [36], [37], [39] the algebraic sign of ia 


noted. 


d 
70 It is seen that at the end of the period both (v' — v) and > become zero 


together, so that the value for this point becomes indeterminate. By the usual 
mathematical methods, the expression for n at this point may be evaluated and 
the resulting value of nfound. In general, however, this willbe quite unneces- 
sary since the methods previously given provide for the determination of the 
size for any point as near the end as may be desired. Thus the determination of 
the size for the point where z = 9 on a scale of 10 will in general give a value 
sufficiently near for any possible practical purpose. 


MAXIMUM VALUE OF y 
Amount of Surge 


71 The maximum value of y will be, of course, the value for the close of the 
period and when v! = v =v,. Substitution in [22] gives 


(*) b (v2? — v2) 
y=a a) V2 v) 
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72 The movement for ultimate steady conditions is b (vs? — »,?). 
difference will be the surge. Hence we have 


d 
Surge = a = + b (v9? — v5) 


: — dv 
or again substituting for it we have 


Surge = aaz + b(v2? — v5*) 


The value of z used in [42] must, of course, be that for the close of the 
period or at the terminal end of the acceleration curve. The amount of 
surge may therefore be computed from [41] or [42], or inversely the characteris- 
tics of the acceleration curve may be adjusted in such manner as to secure a 
surge of any specified limiting value. 


DETERMINATION OF SCALE RATIOS AND NUMERICAL RELATIONS FOR THE CASE OF 
NON-OSCILLATORY MOVEMENT 


73 If the curve of acceleration for non-oscillatory movement is taken as 
OABC (Fig. 5), then the program of operation is exactly the same as that for any 
curve in general, and as already described. It should be especially noted, how- 
ever, that in order to insure the conditions for a vanishing value of the surge, 


10 


, dz , 
the relation between the values of 2:9 and (=) must be adjusted so as to 


give a large value of 8. This is apparent from [41] or [42]. By appropriate 
adjustment, therefore, the conditions may be determined so as to produce 
a surge of 0.5 ft., 0.1 ft. or any other value which may be considered 
negligible. 

74 Incase, however, the curve of acceleration is taken as OABDE, then at 


bs , , dz ; 
the point of coincidence with the axis of x we have z = 0 and — = Oor otherwise 
1 dv B dv . - dy 
—— = 0and — —- = 0 [28]. Hence, referring to [25], it appears that — 

d aa di? dt 
at this point will become zero independent of the values of 8 and a or in other 
words, for all values of 8 and a. It results that we are free in this case to 
choose B at will. The outline of the procedure is therefore as follows. 

75 The area is found as in the previous case. As before 


V3 — V1 


ap = R 


Assuming £ at will, gives 
Rg 


We then proceed in exactly the same manner as before with the determination 
of the various quantities, resulting in the ultimate determination of the values of 
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n and of the size and form of the chamber. The value of ymax in this case is always 

Ymax = 6 (v3? — 0;*) 
and equals the fall of water to the level for steady conditions for velocity = 
v3. The value of the surge is of course zero by condition. The value of n for 
T = (is given by [38] as in the more general case. The value of n for the end of 
the period is indefinite as in the general case. This,however, is a matter of no 
significance since the dimensions and form of the chamber are sufficiently deter- 
mined otherwise. 

76 For varying values of 8 it is evident that since the area of the acceleration 
curve R remains the same, the value of af will remain unchanged, and hence the 
entire history of the velocity in its change from v; to v3. Also it is evident that 
a will vary inversely as 8. Hence in the value of y, as given in [22], the term 


0 
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Fic. 8 DIAGRAM ILLUST2ATING METHOD OF FINDING MinimuM CHAMBER 
FOR Non-OscitLatorY MovEMENT 








Pr 


dv 
dt dv 
inversely as8. Hence for example if 8 be doubled the valuesof a z will be halved 


@ — or aaz is the only one undergoing change, and this varies directly as a or 


and the new values may be therefore immediately written from the ola. The 
values of v' also remain the same and hence of v' — v. Hence for a determina- 
tion of the form of chamber corresponding to a new value of # a part only of the 
entire program of computation is required, and a series of chambers correspond- 
ing to a series of values of 8 may therefore be quickly derived, once the results 
for a single case are in hand. At the initial level the area of the chamber will 
vary as 6? as in the more general case and as shown by [38]. 

77 The value for n for an intermediate point is also readily found by the use 
of [37]. In this expression 8 is the only term which changes its value and hence 


' . ' dz 
for a given intermediate value of v we may find the value of .~ once for all and 
x 


then find a series of values of the ratio n. By the use of these direct methods 
values of n for the initial level and for two other points, one near the middle 
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and one near the end of the period, may be quickly found for a wide range of 
values of 8. The values of y for such intermediate points are then found from 
[22] and such values of y and n together with those for the initial level will 
serve to determine the character of the chambers in general terms. 


DETERMINATION OF MINIMUM CHAMBER FOR NON-OSCILLATORY MOVEMENT OF 
THE WATER 


78 While it is true that with a form of acceleration curve such as OABDE 
the equations may be fulfilled for any value of 8 or any value of the time al- 
lowed, yet the case will fail physically if the time is too short. The condi- 
tions determining such limit may be investigated as follows: Rewriting equa- 
tion [22] we have 


d 
y = a5 +b (ot — ot) 


y = aaz + b (v* — ;*) 








Fiz. 9 DIAGRAM ILLUSTRATING RELATION BETWEEN ForRM OF CHAMBER 
AND CHARACTERISTICS OF ACCELERATION CURVE 


79 Now plotting separately each of the two terms of the value of y and 
taking y positive downward, it is seen (Fig. 8) that they are of the forms 
indicated by OABC for aaz and ODE for b (v* — v,;*). In each case the curves 
have a horizontal tangent at the end of the period, and hence their sum, the 
curve of y will have a horizontal tangent at the same point, as is required for a 
maximum or minimum value. 

80 Now change of @ results in leaving the curve ODE the same, but in chang- 
ing the scale of OABC. Hence with a large value of 8 and therefore a small 


d 
value of a and a correspondingly small value of the ordinates of aaz = oo 


dt 
we shall have a curve of y somewhat as indicated by the line OFE in 
which, as shown, the water level sinks somewhat rapidly at first and then more 
and more slowly until it finally settles to Z, reaching at this point its maximum 
value. Suppose,however, the value of 8 reduced to half its value for this case. 
Then the ordinates of OABC will be multiplied by two and adding such in- 
creased values to ODE, we shall have a result somewhat as in OGHE, where as 
seen, the curve cuts the level PE at G, drops below to a maximum at H and 
again rises through a point of inflexion to a minimum at EZ. But 


OP = b (v3? — »;*) 


A AE SF ce SE REET a RR et a ee rn nen ee meting ee 
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Hence at the point G we have 


y= al +b (of) = b (v:? — 0,3) 


and since — = az, we find 


aaz = b (v3? — v?) 
Substituting from [31] for a and solving for 8 
_ az (v3 — v1) 
~ OR (vs? — v2) 
81 Now if we take the values of z and v corresponding to a point very near the 
end of the curve, say where z = 9 on a scale of 10, we shall find the value of 8 
which would cause the y curve to dip across the line PE at this point. Some 


such value may be taken as the minimum value of £8 consistent with a substan- 
tial fulfilment of the condition of no surge. 


B 





E 





O 


Fig. 10 DIAGRAM ILLUSTRATING RELATION BETWEEN FORM OF CHAMBER 
AND CHARACTERISTICS OF ACCELERATION CURVE 


82 The crossing of the y curve below PE and its later return upward while the 
velocity is still increasing toward its value vs represents an impossible set of 
physical conditions and the method of computation if carried forward would 
give an impossible form of chamber. Hence if we employ with the given acceler- 
ation curve a limiting value of 8 found as suggested in Par. 79, it will produce 
down to the level PE a form of chamber consistent with the physical conditions 
and which will drop the water level to PE at a time equal to 98, for example. 
If the chamber is then continued down as conditions may require and of sub- 
stantially the same area, it will mean simply a chamber in which the specified 
conditions of the acceleration curve at the end of the period would be imper- 
fectly fulfilled, and in which there might result an infinitesimal surge. Such 
chamber would, however, practically fulfil all requirements for determining a 
movement of the water substantially non-oscillatory, and might be taken as 
the smallest with which such conditions could be secured, at least on the basis 
of the assumed acceleration curve. 


RELATION BETWEEN FORM OF ACCELERATION AND FORM AND DIMENSION 
OF CHAMBER 


83 Suppose the assumed acceleration curve to be OABC. Let the value 
of 8 be determined from [29]. Consider the result of slight modification at 
the end as indicated at BD or BE. For BD the value of 2» is increased and 
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that of m, the tangent of the slope, is decreased. Hence 8 will be decreased. 
For BE the changes are in the reverse direction and the value of 8 will be in- 
creased. By a little trial adjustment the form of the curve may be so modified 
as to give within limits any desired value of 8. 

84 If now we suppose the form of chamber corresponding to the curve OAC 
to be determined, then it is evident that the areas OABD and OABE will differ 
but slightly from OABC. Hence to a first approximation R and af in [30] and 
{31] will remain the same while a will vary inversely as8. It will result that the 
values of v and hence of b (v? — v;*) will remain sensibly the same and hence that 
the change in the values of y, equation [22], will be determined by the change 


. dv 
in the term a a = aaz. 


85 The new value of the surge, [41] or [42], is also quickly found as well as 
the values of n for the beginning and one or two other points on the curve by 
[37] and [38]. If these indications justify, the form and dimensions of the cham- 
ber may then be developed in detail by the regular treatment of the new curve 
OABE or OABD. 

86 Referring further to the area at the level for 7 = 0 it appears from [38] 
that in such a case the value of n will vary directly as 6? and hence for chambers 
of similar forms corresponding dimensions will vary directly as 8. The resulting 
change in area or diameter of chamber at the level where T = 0 is thus apparent. 
If it is desired to hold the upper diameter or area within some specified limits, 
the slope of the curve may be correspondingly modified. Thus, if the change is 
in the direction BE the result will be an increase in the values of 8 and of the 
diameter of chamber where 7’ = 0, both sensibly in the same ratio. If at the 
same time, however, the slope of the curve at the origin is increased, as indi- 
cated by the dotted line, this latter modification will serve to counteract more 
or less the change due to varying 8 and hence by adjustment between the two 
any specified or limiting value of this diameter may be determined. 

87 By the aid of [30], [31], [32], [33] the general results of any small modifi- 
cation in the form of the acceleration curve may be analyzed, showing the 
character of change in the form of the chamber. Thus, in Fig. 10, let the origi- 
nal curve indicated by the full line be modified as indicated by the dotted 
line. For the purposes of such an analysis the new curve may be divided into 
the following parts: 

OA and DE remaining the same as before 

AB with increased negative slope and decreased ordinate 
BC with the same slope sensibly and decreased ordinate 
CD with decreased negative slope and decreased ordinate. 

88 The analysis need not be given in detail. Having in view the direction 
and relative quantitative amounts of change in the various quantities in- 
volved, the changes in the area of chamber will be as follows: 


Period Corresponding to Change in Area of Chamber 

decrease 

from decrease to small and uncer- 
tain and then increase 

increase 

from increase to small and un- 
certain 

small and uncertain 
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89 There are many other minor points of relationship between the form of 
the curve of acceleration and the resulting form of the chamber, the amount of 
surge, the characteristics of the movement of the water, etc., which will occur 
to anyone dealing with actual problems, but which are scarcely of sufficient 
importance to warrant further detailed notice. It results, however, that the 
acceleration curve may by such means be quickly and readily adjusted to de- 
velop within limits a chamber of any desired general character of form, and to 
fulfil any predetermined or specified program as regards the movement of the 
water surface, extent of surge and time required. 








































APPENDIX NO. : 
ILLUSTRATIVE CASES 





90 Twoor three illustrative cases may be drawn from the problem which has 
given rise to the development of this particular method. This problem is con- 
cerned with the control of the water in the Los Angeles aqueduct at one of the 
power sites where the principal conditions are as follows: 

91 The water is to be led through a cement lined rock tunnel a distance of 
about 41,000 ft. to the power drop whence a penstock of about 3150 ft. in length 
will lead to the power house. The upper portal of the tunnel is under a positive 
head varying with the stage of the reservoir but which may be taken at 85 
ft. maximum. The total drop through the tunnels is 58.8 ft., made up of two 
gradients, 26,800 ft. for the first section on a gradient of 0.001 and 14,100 ft. for 
the second section on a gradient of 0.0023. The fall at the power drop is 808 
jt. and the total gross head is 808 + 58.8 + 85 = 951.8 or 952 ft. 

92 The maximum amount of water to be handled is 1000 cu. ft. per sec. and 
the actual amount will be in accordance with the momentary power demand 
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Fie. 11 Diagram sHowi1ne Types Curve or ACCELERATION WITH RESULT- 
ING VELOCITIES PLOTTED ON TIME 


up to this value as a maximum. The two sections of the tunnel are not of the 
same size, and the velocities of flow will thereforenot beequal. For purposes of 
preliminary study, however, a uniform conduit of 100 sq. ft. section was as- 
sumed, thus giving a maximum velocity of 10 ft. per sec. It thus appears that 
under maximum conditions the tunnel as a whole will contain some 128.125 tons 
of water, which moving at a velocity of 10 ft. per sec. would have a kinetic energy 
of 200,000 foot-tons in round numbers. Again, it appears from computations 
which need not be here repeated that without the aid of a surge chamber in 
developing an acceleration head the time of acceleration from a flow of 600 cu. 
ft. per sec. to 990 cu. ft. per sec. when 1000 ft. are called for would be some 40 to 
50 seconds. To relieve the conditions which would result from the accelera- 
Lion or retardation in this manner of the 7.76 miles of water column during peri- 
ods of change for both demanded and rejected load, a surge chamber of cement 
lined rock excavation, preferably of conical or vase-like form, is contemplated 
at the end of the lower tunnel and at the top of the power drop. 

701 


702 ON THE CONTROL OF SURGES IN WATER TANKS 


93 Many alternative studies have been made for this chamber based on a 
variety of operative conditions. Certain of the preliminary studies based on an 
assumed uniform section of tunnel may be here used for illustrative purposes. 


CasE 1 


L 
94 For the numerical coefficients a = —and b we have in the present case 


a = 1285 
b = 1.2 
also 
y= 6.0 
v3 = 10.0 
For the friction head 


1 
he = (12 - 5) +-20 = 1.1844 v? + 20 


H = 950 
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Fic. 12 Dr1aGRaM SHOWING ACCELERATION PLOTTED ON TIME FoR Four 
DiFrFERENT CasEs 


(1) Acc. head for 8 = 40.70 
(2) Acc. head for 8 = 48.95 
(3) Acc. head for 8 = 58.80 
(4) Acc. head for 8 = 68.80 


95 For the type curve of acceleration the curve ABC (Fig. 11), was assumed. 
The numerical values of the ordinates, which we may denote by z, are given in 
column 2 of Table 1, the scale being entirely arbitrary and these numbers at 
present having no physical meaning. The assumed curve is first integrated 
by any of the well known methods and the resulting values placed in column 
3. Trapezoidal integration has been used throughout in this preliminary 


work as will appear from an examination of the values. The total area is 
21.415. This is the R of the formulae. 


d 
We next find m = ra at the end of the curve by the use of [35] 
1.93 X 1 = 1.93 
1.39 X 4 = 5.56 
75 X 3 = 2.25 
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TABLE 1 


The interval h = 1. 
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1.93 + 2.25 = 4.18 


4.18 — 5.56 = — 1.38 


Hence 





11 


H-h 


887.36 
878.04 
868.18 
857.95 
847.60 
837.39 
827.93 
819.33 
812.55 
807.99 
806.41 


=e 
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vp)? 


1.688 

6.276 
12.930 
20.957 
29.788 
38.705 
47.430 
55.050 
61.180 
65.200 
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ol 


9.145 
9.242 
9.348 
9.460 
9.575 
9.691 
9.802 
9.905 
9.988 
10.044 
10.060 












1.38 
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ap = 


R 


= — 0.69 


b( 02-012) 


TABLE SHOWING TYPICAL FORM OF COMPUTATION 





0 
2.026 
7.531 

15.516 
25.148 
35.746 
46.446 
56.916 
66 .060 
73.416 
78.240 


14.093 
14.940 
14.691 
13.595 
11.852 
9.611 
6.912 
3.730 


19.284 
29.609 
40.088 
50.437 
60.041 


75.671 


80.328 
81.970 















43.20 
52.55 
62.48 
72.81 
83.29 
93.64 
103.24 
111.97 
118.87 
123.53 
125.18 


96 We then find by trial, using the equations given in Appendix No. 2, the 
values v2 = 10.06, 8 =48.95 and a=0.003873. Hence, the total time for the 
period = 489.5 seconds = 8.16 minutes. 


The time required on the basis of the 


*t _ 0.1896 


Surge = 5.17 


assumed curve is thus determined. We have, therefore, 


We next find by inserting the proper numerical values in [42] 


97 Taking the factor a8 = 0.1896 as explained in Appendix No. 2and using 
it as a multiplier, we convert column 3 of Table | into velocity change, and 
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adding v; = 6 we have the velocity history on time as givenincolumn 4. We 
then find values of (v? — »;?) as in column 5 and multiplying by b = 1.2 we 
have values of b (v? — »,*) as in column 6. 

98 From the value a (Par. 96) 


aa = 1285 X 0.003873 = 4.98 


. . . dv ., 
Using this as a factor, we convert column 2 into values of a —as in column 7. 


We then add the values in columns 6 and 7 finding values of y and enter in 
column 8. 


10 
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Fig. 13 DIAGRAM SHOWING VELOCITIES PLOTTED ON TIME FOR Four CasEs 
AS IN Fia. 12 
(1) Velocities » and v! for 8B = 40.70 
(2) Velocities » and v! for B = 48.95 
(3) Velocities » and v! for 8 = 58.80 
(4) Velocities » and vl for 8 = 68.80 


d ' 
99 Next by the use of [33], values of 2 = for the various points 0 - - - - 9, in- 
x 


clusive, are obtained and entered in column 9. Evidently 
dy 
dy dz 
dt 2B 
This division by 2 8 may be taken as a multiplication in the final operation 
for n as noted below. 

100 We next find values of h by adding together values of the acceleration 
head, column 7, and of hg = 1.1844 v? + 20. These results are entered in 
column 10 and subtracting them from the gross head, taken here as 950, we 
have values of (H — h) as in column 11. We then find values of the virtual 
velocity v' by equation [27], Appendix No. 2, and enter the results in column 12 
Subtracting v (column 4) from these, we find values of (v' — v) as in column 13 
Dividing the values in column 13 by those in column 9 and multiplying by 
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28 = 97.9 we find values of n asin column 14. These converted into diameter of 
chamber give the values in column 15. 

101 The upper diameter of 45.2 ft., it will be remembered, is for the water 
level corresponding to a steady velocity of 6ft. per sec. This will be 43.2 ft. 
below static level. Hence, adding 43.2 to the values of y in column 8 we find 
values of Y the distance of the water surface below static level. These are 
given in column 16. 

102 The principal results are shown graphically in Figs. 12, 13 and 14. 
The dotted line shows the surge chamber slope continued up to the static level 
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Fig. 14 DIAGRAM SHOWING VALUES OF y PLOTTED ON TIME AND PROFILES 
or SurcE CHAMBERS FOR Four CasBs AS IN Fia. 12 
Curves 1 refer to case for 8 = 40.70 
Curves 2 refer to case for 8 = 48.95 
Curves 3 refer to case for 8 = 58.80 
Curves 4 refer to case for 8 = 68.80 


and indicates, therefore, the general dimensions as some 60 ft. in diameter at 
the top and 18 ft. at the bottom. Such a chamber then with its given dimen- 
sions between the level 43.2 and the bottom would determine for a change in 
velocity from 6 ft. per sec. to 10.06 ft. per sec., an acceleration and velocity 
history as indicated, and a maximum fall of water of 81.97 ft. below the level 
for 6 ft. per sec. steady conditions. This is 125.17 ft. below static level and 5.17 
ft. below the level for 10 ft. per sec. steady flow. The surge is therefore 5.17 
ft. as previously determined. 
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103 We may next illustrate the determination of the value of n for z = 0, 


dz 
x = 3and x = 9 by the use of [37] and [38]. For (z) we use [34], giving 
0 





| ds e 










Then from [38] we have 


_ 21.415 X 2396.6 X 3.145 _ 


no = . 17.35 
4.06 X 1285 X 1.76 






d ei 
and D = 46.0. Likewiseforz = 3 we find a = 0.32 and substituting the values 
dx 










in [37] we find n = 11.33 and D = 37. For x = 9 we find 
dz 
dx 






= — 0.59 
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Fig. 15 DIAGRAM SHOWING TyPE CuRVE FoR Non-OsciLtATORY MoveE- 
MENT 








104 These various results agree as well with those of Table 1 as could be 
expected considering the open spacing of ordinates and trapezoidal integration. 
With closer spacing of ordinates and the use of parabolic rules for integration 
the difference between the two sets of results will become a vanishing quantity. 

105 Suppose next the end of the acceleration curve raised as shown by dot- 
ted lines giving to z values as follows: 









23 = 1.95 
Zo = 1.45 
Z10 = 0.85 





We then find 
a) «00s 
dz, ¥ = .65 


B = 40.7 seconds 





and 
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106 We may assume that the values of R and of v; for the transformed 
curve will differ only slightly from the original values. This assumption will 
evidently involve no error of significant amount. We may then find immedi- 
ately the surge from [41] or [42], thus 







Surge 1285 X 0.004658 x 0.85 + 1.2 X 1.2 = 6.53 


107 In the same manner as for the original curve we find by [37] and [38] 


values of n for z = 0,x=3,z2=9. Forz = 0 it is evident from [38] that n 
varies as f*. 


Hence 


17.35 X =r 12.03 
no = 17. = Le. 
. 48.95 





D = 38.2 
For z = 3 we find by substitution in [37] 


n = 9.14 
D = 33.3 ft. 























d 
For z = 9 we have * = — 0.55 and we find 
x 


= 2.36 


n 
D 16.9 ft. 


The new value of @ will be: 
0.003873 X 48.95 
pat 40.7 
This will give for the new values of y 
Yg = 32.5 
Yo = 81.7 


These results give an outline of the size and form of the resulting chamber 
in Fig. 14. 





= 0.004658 











TABLE 2 PRINCIPAL RESULTS FOR FOUR CASES DERIVED FROM THE SAME 
TYPE ACCELERATION CURVE 
| | 


ze | zo | B — Surge | Do Ds Ds 




























Original Curve......... | 1.93 1.39 0.75 48.95 8.16 5.17 46.0 37.0 18.3 
CE iskcandeexisee rears 1.95 1.45 0.85 | 40.70 6.78 6.53 38.2 33.3 16.9 
hs tess cavavuas 1.91 | 1.35 0.67 | 58.80 9.80 4.21 | 55.4 41.2 19.5 
ere ree 1.89 | 1.31 0.60 — 11.47 3.56 | 64.8 | 44.8 20.7 








108 If the form of the acceleration curve near the end be slightly modified 
in the opposite direction, there will result for each change a new case, giving 
larger sized chambers and larger values of the time. The results of such changes 
may be determined in the same manner as outlined in Pars. 106 and Par. 107. 
The principal features for the original and for three changes in the accelera- 
tion curve are given in Table 2, and are shown graphically in Figs. 12, 13 and 14. 
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109 These results for the three changes are of course only approximations, 
since the change at the end will affect the total area slightly and hence the entire 
velocity history. The more exact values may of course be formed by going 


TABLE 3 VALUES OF ORDINATES OF CURVE IN FIG. 15 


0.80 
1.22 
1.44 
1.50 
1.44 
1.30 
1.14 
0.98 
0.83 
0.68 


through the ¢ase in the regular manner. Assuming the change in the accelera- 
tion curve small, however, the errors will be small, and the values found in 
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lia. 16 Di1aGRAM SHOWING GENERAL RESULTS FOR THE ACCELERATION 
CurvE or Fia. 15 
Curves showing results for case with vanishing value of surge. Value of 8 = 102.8. 


Table 2 will give a closely approximate idea of the general results as to time, 
extent of surge and size and form of chamber. 
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CasE 2 





110 As an illustration of a case of practically non-oscillatory movement, 
reference may be made to the acceleration curve of Fig. 15 where the portion 
employed is that lying between z = Oandz = 


= 9. The value of the ordinates of 

this curve are given in Table 3. __ 
111 The general method is exactly the same as for the preceding cases and 
need not be developed in detail. The principal results with the form and dimen- 


sions of the chamber and the graphical history of certain of the quantities are 
shown in Fig. 16. 
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Fia 17 Diagram sHowING GENERAL RESULTS FOR 
MOVEMENT WITH ACCELERATION CURVES AS SHOWN 
Curves | refer to case for 8 = 120 

Curves 2 refer to case for 8 = 108 

Curves 3 refer to case for 8 = 120 and neglecting governor control 


Non-OsciLuAToRyY 


CasE 3 










112 If the entire extent of the curve in Fig. 17 be used, the value of 8 becomes 
indefinite as we have seen. If we assume 8 = 120 seconds, we may then work 
through the case as before. The results for such a case are shown graphically 
in Fig. 17. The time is 20 minutes and the surge is zero by condition. 

113 In order to determine the minimum time and the minimum size of the 
chamber with which the surge, with this form of acceleration curve, may still 
be kept near the vanishing point, we substitute in [43] the values for the curve 
ai « = 9 and find 8 = 108. This gives a time of 972 seconds or 16.2 minutes 
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within which the water level will descend 76.8 ft. while the velocity will rise 
from 6 ft. per sec. to 9.988 ft. per sec. Thisis a substantial fulfilment of the con- 
ditions as required. If the velocity goes on to 10 ft. per sec. the water level will 
fall below the level for steady motion with v = 10, and an infinitesimal surge 
will result. The form and dimensions of the chamber corresponding to this 
condition are shown in Fig. 17. 


CasE 4 


114 This case is the same as Case 3 with 8 = 120 except for the omission of 
the governor control. The rate of penstock flow is taken as the equivalent of 
a velocity of 10 ft. per sec. in the main conduit throughout the entire period. 
The simplification in the numerical work will be readily apparent without de- 
tailed description. The results are shown in Fig. 17. 





POWER AND HEAT DISTRIBUTION IN CEMENT 
MILLS 


By L. L. GrirritTus 


ABSTRACT OF PAPER 


A comparison is made in this paper of the methods used and the results 
obtained in five different cement plants for converting the thermal power of 
the fuel into productive mechanical work. A brief description is given, both 
of the power installation and of the mill arrangement; and the relative efficien- 
cies of different raw materials, types of grinding machinery and engineering 
arrangements are considered. The data are such as to enable comparisons 
to be made between the same types of machinery, and in most cases, the same 
size and make of machinery, at least in individual departments, if not through- 
out the entire plant. 














POWER AND HEAT DISTRIBUTION IN CEMENT 
MILLS 


By L. L. Grirritus, Cement, Dauuas Co., Tex. 
Member of the Society 


This paper considers the methods employed in cement mills for 
converting the dormant thermal power of fuel into active and produc- 
tive mechanical motion. It has been the good fortune of the writer 
to have been in direct charge of several manufacturing plants and 
data are given with reference to five cement plants which use the ther- 
mal power of fuel in different ways. 

2 The primary meansof developing this thermal power of a fuel 
is by means of the application of the heat evolved either by total 
or partial combustion. If by total combustion, the first means com- 
monly employed for the first stage of the power transmission is steam, 
either saturated or superheated. The prime mover actuated by this 
steam, whether it be a reciprocating engine or a turbine, is the sec- 
ond step of the power transmission. Then we have the further 
transmission of this power through means of belted, geared or direct 
connection of this prime mover to a lineshaft, thence by means of 
further belts, gears, ropes or chains from the lineshaft to the machine 
finally operated. Or we have the prime mover actuating a gener- 
ator from which the power in changed form is transmitted through 
wires to motors operating the machines either by direct connection 
or by means of lineshafting, belts, gears, ropes or chains. 

3 Where the first stage is the partial combustion of the fuel 
resulting in the production of an explosive gas, the prime mover then 
is an internal-combustion engine connected similarly to that described 
above. 

4 In considering the several plants as set forth in Table 1, a 
brief description is given both of the power installation and the mill 
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arrangement, since there is a considerable difference of opinion as to 
which form of power consumption is the most economical type for 
crushing, grinding and pulverizing machinery. 

5 The item of fuel herein considered as the source of power, is 
roughly 30 per cent of the manufacturing cost of a barrel of cement 
and each barrel of cement manufactured represents the conversion 
of from 2,000,000 to 3,000,000 B.t.u. Of this total amount, 25 per 
cent is used in the generation of power in the actual mechanical oper- 
ation of the machinery of the plant, so that it may readily be seen 
that the means of converting and transmitting this power is worthy 
of study and consideration. 


PLANT No.1 A 1000-BBL. PLANT NOMINAL CAPACITY 


6 When operating 100 per cent of the machinery 100 per cent 
of the time the daily output of plant No. 1 would be 1000 bbl. of Port- 
land cement. Briefly, its general arrangement is as follows: Stone 
from the quarry in man-size pieces is crushed in a gyratory crusher, 
dried in a rotary drier, further reduced in rolls and finished pulver- 
ized in Fuller mills. The raw material is burned in rotary kilns, 
and the cement clinker prepared for pulverizing by passing through 
toothed crushers and pulverized in 30-in. Griffin mills. 

7 The boiler equipment of the power plant consists of three 
horizontal tubular boilers of 75 h.p. each, four horizontal tubular 
boilers of 100 h.p. each and one B. & W. water tubular boiler of 340 
h.p. The ash-pits of all the boilers are equipped with McClave 
steam blowers with steam pressure at 100 lb. They are using West 
Virginia bituminous slack or run of mine, but its use is uneconomical 
because the grates are set for hard coal. About 60 per cent of the 
raw end of this plant is driven by an 18 in. by 40 in. Wright noncon- 
densing engine and the balance or 40 per cent of the raw end, and 100 
per cent of the finishing end, is driven by a 20 in. and 34 in. by 42 in. 
tandem compound Corliss engine operating at 100 r. p. m. in connec- 
tion with a jet condenser and cooling-tower iastallation. The kiln 
room is operated by one 11 in. by 11 in. Buckeye noncondensing 
150-r.p.m. engine. With this power installation the plant turns 
out a barrel of cement for 0.839 h.p. 


PLANT No.2 A 1200-BBL. PLANT NOMINAL CAPACITY 


8 Plant No. 2 of 1200-bbl. nominal capacity, operates at an 
output better than 100 per cent because of the excellence of the oper- 
ating force. The general arrangement is as follows: Stone from the 
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quarry is crushed in gyratory crushers of the same make and size as 
in plant No. 1, dried in a rotary drier, also of the same make and size 
as in plant No. 1, but the material is now ground in ball mills and is 
finished pulverized in tubemills, then burned in kilns of the same size 
as those of plant No. 1. The cement is prepared for pulverizing and 
is pulverized as in plant No. 1. 

9 The boiler equipment of the power plant consists of eight 
double-drum elephant boilers each of 150 h.p. capacity. The fur- 
naces are equipped with balanced-draft buraing Buckwheat anthra- 
cite coal. The raw end of this plantis driven by one 20 in. and 36 
in. by 42 in. cross-compound condensing Corliss engine operating at 
87 r.p.m. The finishing end is driven by a duplicate of this engine, 
and the kiln room is operated by one 11 in. by 18 in. Buckeye 150-r. 
p.m. noncondensing engine. The coal house, the handling, drying, 
crushing and pulverizing coal for kiln fuel is operated by one 11 in. 
by 10 in. vertical Westinghouse 230-r.p.m. steam engine, and one 
20 in. by 16 in. Westinghouse 250-r.p.m. engine. This plant 
produces a barrel of cement on 0.835 i.h.p. 


PLANT No.3 A 2000-BBL. PLANT NOMINAL CAPACITY 


10 Plant No. 3 is a more recently constructed plant than either 
No. 1 or No. 2 and is laid out in a somewhat better manner. This 
fact together with a more efficient working force, results in an output 
better than the rated output of 100 per cent. The crushing, grind- 
ing and pulverizing machinery of the raw ends, kilns and auxiliaries 
of the burning department, and crushers and pulverizers of the fin- 
ishing end, were the same as ia plant No. 2, a greater number of the 
same size units being used for the increased capacity. 

11 The boiler equipment of the power plant consists of seven 
350-h.p. B. & W. boilers fired by Westinghouse stokers using anthra- 
cite pea coal, both coal and ashes being automatically handled by 
conveyors and elevators. The boilers are also equipped with super- 
heaters and the raw end is operated by one 20 in. and 40 ia. by 54 in. 
cross-compound Corliss condensing engine of 74 r.p.m. The fin- 
ishing end is operated by a duplicate of this engine, and the kiln room 
by one 16 ia. and 28 in. by 42 in. tandem compound Corliss condens- 
ing engine at 85 r.p.m. The coal house is operated by one 12 in. 
and 24 in. by 42 in. tandem compound Corliss condensing engine 
of 80 r.p.m. This plant produces a barrel of cement on 0.777 
i.h.p. The prime movers in every instance are belted to a main 
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lineshaft, the individual machines being in turn driven from this 
lineshaft by belt, chain, rope or gear drives. 

12 These three plants are known in the cement business as direct- 
driven plants: that is, in such plants the prime mover is belted to a 
lineshaft and the individual machines are in turn driven by belts, 
gears, chains, etc., from thislineshaft. Plants Nos. 4 and 5 are known 
as electrically-driven plants. 


PLANT No. 4 A 2000-BBL. PLANT NOMINAL CAPACITY 


13 Plant No. 4 with a nominal capacity of 2000 bbl., although a 
comparatively new plant, has never been operated at better than 
60 per cent of its nominal rating, due to a very poor arrangement 
of mixing, conveying and pulverizing machinery. On account of 
the load condition, however, the electrical efficiency is high in that 
the motors are operating at from 100 to 125 per cent full load: and the 
maximum efficiency of the induction motor is at about 120 per cent 
rated load. 

14 The general arrangement of this plant is as follows: Stone 
in man-size pieces is reduced by passing it through two gyratory 
crushers; the shale is reduced by passage through toothed rolls. 
It is dried in a rotary drier, mixed with limestone and further reduced 
with it in a Williams mill. The material is then passed through two 
rotary mix driers to 30-in. Griffin mills used as preliminaries to tube- 
mills, in which the raw material is finished. This is burned in kilns 
of the same size as those in the No. 2 and No.3 plants. The clinker 
is prepared by passing through a toothed crusher and rolls, and pul- 
verized in 30-in. Griffin mills. 

15 The boiler equipment of the power plant consists of two 250- 
h.p. Cahall vertical boilers, four 250-h.p. O’Brien—Heine boilers, and 
one375-h.p. O’Brien-Heine boiler. The fuel used is Southern Indiana 
bituminous coal and with the exception of the Cahall boilers, the 
setting and grates are for hard coal. The furnace efficiency is there- 
fore low. The prime movers in this plant are two vertical Curtis 
turbines, one direct connected to a 1000-k.w. three-phase, 25-cycle, 
440-volt alternator, and the other to an 800-k.w. alternator. Each 
individual machine throughout the plant is driven by an individual 
motor of proper size by a belt from the motor pulley to a shaft and 
from the shaft to the machine either by gears, belt, or chain drive. 
This plant consumed 1.26 h. p. per bbl. of cement produced. 
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PLANT No.5 A 2500-BBL. PLANT NOMINAL CAPACITY 


16 Plant No. 5 comes under the same heading as plant No. 4, 
but is unique in that it is the only one which starts with partial 
combustion of the fuel, and discarding steam asa meansof power 
transmission between the fuel bed and the prime mover, uses the gas 
direct from the fuel in an internal-combustion or gas engine. Due 
to the difficulty of mixing and combining the raw materials of the 
section in which the plant is located it is operating at about only 
80 per cent of its capacity at the output figures given. The basis 
of comparison therefore, for the grinding, pulverizing and burning 
machinery, which is operating on cement rock in the Lehigh Valley, 
is not a fair one. 

17 The stone is loaded with a steam shovel, crushed in a gyra- 
tory crusher, further reduced in a Williams mill, and dried in rotary 
driers. The shale or clay is loaded with a steam shovel, run through 
a dry pan mill, dried, and meets the stone at the weigh bin where 
the mixture is proportioned. It then passes through a rotary mixer 
to ball mills and is finished in tubemills, burned in rotary kilns, and 
the cement clinker then crushed in ball mills and finished in tubemills. 

18 Electrically, the conditions are practically the same as those 
described for plant No. 4. 

19 The power plant consists of six up-draft producers in place 
of the usual steam boilers, the generating gas operating three 34 in. 
by 48 in. horizontal tandem gas engines driving three 750-k.w. three- 
phase, 25-cycle, 440-volt alternators. 

20 It may appear that this paper emphasizes the relative efficien- 
cies of different raw materials, types of grinding machinery and engi- 
neering arrangements. The presence of these as variables is admitted, 
especially when the plants cited are in different localities, but for- 
tunately we have exactly the same types of machinery and in most 
cases the same size and make in the comparisons given, if not through- 
out the entire plant at least throughout entire departments which 
represent the several stages in the manufacture of cement from the 
raw materials. 

21 In explanation of the lettering of the different departments 
in Table 1 the quarry is considered as A ; preliminary crushing, second- 
ary breaking down and storing of the raw materials as B,; the drying, 
grinding and pulverizing of the raw material as B.; sub-divisions, 
B, and B, as the raw end B; burning the raw material to cement 
clinker and cooling it as department C; crushing, grinding and pul- 
verizing the cement clinker as department D, — D, being the prelim- 
inary crushing and grinding, and D, the finishing or pulverizing. 
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22 Comparing the figures in Tables 1 and 2 in connection with 
the brief description of the plants, it is seen that a direct-driven plant 
shows a power economy greater than an electrically driven plant. 

23 Plants Nos. 2, 3 and 5 are comparable in departments B, and 
B, with but small opportunity of error in that the size, type and make 
of the granulating and pulverizing machinery is identical. It will 
be noted that a barrel of finished raw material at the kiln bins depart- 
ment B, consumes as follows: 

i. B. P. 
Total Per Bbl. 
Plant No. 0.403 
Plant No. 0.341 
Plant No. 0.276 
Plant No. 0.626 
Plant No. 0.478 


24 Plants Nos. 3 and 4 have twice the number of kilns, feeders for. 
both pulverized coal and raw material, low-pressure air systems, 
elevators and auxiliarics that plant No. 2 has. Plant No. 5 has 
the same number of kilns, etc., as plant No. 2, but. the kilns have 
twice the area and length and the auxiliaries are twice as large. We 
have as a comparison, however: 


ne 2. 
Total Per Bbl. 
Plant No. 0.0396 
Plant No. 0.0303 
Plant No. 0.073 
Plant No. 0.0732 
Plant No. . 0.0945 


25 In the clinker-grinding and finishing departments D we find 
a greater difference in the machinery used, that is: when comparing 
plants Nos. 2, 3 and 5, but the department D of plant No. 4 is com- 
parable with that of plants No. 2 and No. 3 with reference to the grind- 
ing machinery used, and we have: 

I. H. F. 
Total Per Bbl. 

Plant No. 0.312 
Plant No. 0.390 
Plant No. 0.341 
Plant No. 0.452 
Plant No. 0.534 


From the above it will be noted that in practically every instance the 
direct-driven plant is more economical in power consumption, than 
the electrically driven plant. 
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26 In considering this subject it has appeared to me that the pounds 
of coal used per indicated horsepower do not show the true condi- 
tion, so the equivalents in British thermal units are given in Table 2. 


TABLE 1 DATA UPON THE POWER DISTRIBUTION IN FIVE CEMENT PLANTS 
Plant No. 1 


Nominal Capacity, Bbl. 
Actual Capacity, Bbl...... 


Indicated Horse Power 


Gross Developed s 1020 1694 
SN BE iicies aecisincssdcscwes 0.839 0 835 0.777 
Hours, per Bbl...... 20.15 20.04 18.65 
Coal Cost, per Ton..... ; $2.76 $2.12 $2.45 
Cost Coal, Cents per H.p-hr ‘ 0.00655 0.00325 .00411 
BE BE bncdvbescceeves haecs 5.32 3.44 3.8 


Proportion to Departments 


TABLE 2 HEAT UNITS PERI. H. P. PER BARREL CEMENT 


‘ Coal, Lb. B. t. u. Power Coal, Lb. B. t. u. 
Plant No. per I.H.p.-Hr. per 1.H.p.-Hr. ¥ per Bbl. Cement per Bbl. Cement 

71,022 107.19 1,430,960 

68.94 792,782 

70.87 850,440 

200.03 2,470,308 

92.99 683 ,462 
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27 From Table 2 it appears that the power plant No. 5 using the 
most direct method of transmitting the thermal power of the fuel 
to the prime mover, i.e., by means of the gas generated by partial 
combustion of the fuel in a producer, shows the lowest B.t.u. con- 
sumption and highest thermal efficiency, but on account of the losses 
inherent in the balance of the power transmission system, uses 
more i.h.p. per bbl. of cement produced than do plants Nos. 1, 2, 3 
and4. Thesame is true of plant No. 4 as compared with plants Nos. 
1, 2 and 3, from which it appears to me that in addition to all of the 
losses inherent in a direct-driven plant, the electrically driven plant 
has in addition those decreased efficiencies representing losses in 
the conversion of mechanical power to electrical power and back 
from electrical power to mechanical. 

28 Wehaveforinstancein plants Nos. 1,2 and 3 thefuel fired under 
boilers, generating steam which in turn is used in the engines giving 
motion and power to the lineshaft. Through the aid of a belt this 
power is then transmitted to the several machines by means of belts, 
gears, chains, ropes, etc. In this arrangement we have the losses 
shown in column 1 below. 

29 In plant No. 4 the fuel is fired under boilers, and steam is used 
in the turbine to generate electrical current in the alternators, the 
current produces motion and power in the motors which is transmitted 
to the machines, through a belt to a counter-shaft, and thence by 
belt, gearing, chain or rope to the machine, and the losses are as 
shown in column 2 below. 

30 In plant No. 5 the fuel is fired into a producer which supplies 
gas to an engine operating an alternator generating current from which 
point the cycle is the same as in plant No.4, and the losses are as 
shown in column 3 below. 


Plant Numbers 

1, 2 and 3 4. 5. 
Furnace Furnace Producer 
Boiler Boiler Engine (gas) 
Engine Engine (turbine) Generator 
Belting Generator Line 
Lineshaft Line (circuits) Motor 
Lineshaft Motor Belt 
Belting Belt Lineshaft 

Lineshaft Belt 

Belt 
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31 The above are all comparable on a monetary basis, but 
time and space will not permit going into this. It is appreciated 
that given a water-power proposition, that the proper installation 
is a hydro-electric one, but it is believed that the most economical 
cement plants of the future, that is, from a power consumption stand- 
point, will be developed along the lines of a producer as the first step 
in the cycle of power conversion and transmission; then an internai- 
combustion engine operating the main departments direct connected 
to the lineshaft, and the waste heat from these engines utilized in an 
exhaust or low-pressure steam turbine operating direct-currrent gen- 
erators, which current so generated will be used for lighting and the 
operation of isolated and remote machines. 








QUANTITY MANUFACTURE OF SMALL 
DEVICES 
By F. P. Cox 


ABSTRACT OF PAPER 


This paper deals with the production of small but not particularly compli- 
cated devices. It assumes that the apparatus has beea properly designed for 
economical manufacture, and discusses the organization of the shop. 

The author considers it essential that change of design, except at stated peri- 
ods, should be avoided; that the responsibilities of the differeat assistants 
should be sharply defined, and should not overlap; that stock handling is of 
the greatest importance in order to avoid interference with the labor cost, 
and that the chief function of an organization is to assist the workman to per- 
form a maximum of work with a minimum of effort. Recognizing and fully 
believing in scientific management, he contends that an organization should be 
sufficiently flexible that ability in whatever form it may be found may be used 
to advantage, and in no case should the man be sacrificed to the system. 








QUANTITY MANUFACTURE OF SMALL 
DEVICES 


By F. P. Cox,! West Lynn, Mass. 
Non-Member 


The economical manufacture of small devices in large quantities 
is chiefly characterized by the attention which must be given to 
details. The cost of material is in general proportionally small, and 
in any case more or less fixed by the design; but the labor item is 
large and requires constant and careful scrutiny. Unlike other 
lines of manufacture, each operation is repeated over and over again 
and, therefore, warrants a considerable expenditure of time and money 
to determine exactly the best manner in which to perform it. It is 
desirable to know just how economically it can be performed even 
though temporary conditions prevent an immediate realization of 
possible results. 

2 This leads to scientific rate setting, and the advantages of such 
an experimental manufacturing department are too well known to 
require comment. It means automatic machinery for many opera- 
tions, but not for all; it means suitable provision for stock handling, 
inspection, supervision, etc. Each of these subjects, if covered com- 
pletely, would require an individual paper. In addition, it requires 
organization to provide for the proper correlation of these various 
elements and to insure their harmonious operation. 

3 Many plans of organization along the same general lines are 
possible. The general lines are subject to variations at times, but 
they are all centered around the same principal object, the labor item. 
No manager will ever be able fully to realize his ideal system, and 
perhaps the chief reason will be found in the limitations of his assist- 
ants. An organization which has been in operation for any length 


1 Meter Dept., General Electric Co. 
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of time will have developed a certain number of individualities which 
must be reckoned with in any contemplated change. It would be 
folly to dispense with a man of proved value because he doesn’t 
happen to fit exactly in an ideal plan of organization. It is always 
possible to modify the system to avoid such a sacrifice and without 
any material departure from the original scheme. 

4 An equivalent system can be devised with comparatively little 
difficulty, but the equivalent of a tried man is hard to find. Of 
course this does not mean that a weak man should be retained, nor 
that one not in sympathy with the plan of organization should be 
permitted to take part in its administration. Neither does it mean 
that any effort should be spared to find and employ a competent man 
to fill an important part in the general scheme. It does mean, how- 
ever, that a man whose known limitations prevent him from filling 
all the duties of a certain position should have those duties so modi- 
fied that he will not be prevented from filling those for which he has 
been found particularly adapted; and that one who has showa par- 
ticular ability in handling two or more lines, not originally intended 
to be combined, may still exercise this talent by a reasonable modifi- 
cation of the system. 

5 The organization here outlined probably differs very little from 
similar organizations intended to cover the same field. 

Manager 

a Superintendent 
(1) Production clerk 
(2) Stock clerk 
(3) Material list department 
(4) Rate setting Cepartment 
(5) Automatic tool department 
(6) Shop accountants 
(7) General foreman 
(8) Inspectors 
(9) Tool department 

b Engineer 
(1) Designer 
(2) Draftsmen 
(3) Model room 

c Cost department 


6 The strength of this organization lies in the fact that each fea- 
ture of manufacture is under control of a man particularly qualified 
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to handle it in the best possible manner, and that his responsibility 
is definitely fixed and limited to the proper performance of his own 
part of the work. There is no overlapping of responsibility and no 
possibility of misunderstanding. Any failure to produce a part is 
at once traced to the responsible party. For example, if a leading- 
hand finds that he is not receiving his parts in adequate numbers and 
is, consequently, handicapped, he at once reports to the stock clerk 
who has failed in his duty. The stock clerk realizes that he has failed. 
The mere absence of parts is convincing evidence of the fact, and he 
must correct the shortage before it becomes a limiting feature or 
report his inability to do so to the superintendent. 

7 In this way, the superintendent is constantly advised of mat- 
ters which are liable to interfere with his business, and is able to apply 
corrective measures before the situation is serious. 

8 When everything is moving properly, if such condition should 
ever exist, the work of the various departments becomes routine, but 
the moment any trouble appears in the distance, an alarm is sounded. 
If trivial in character, it is corrected without any great disturbance, 
but if important, it comes at once to the highest authority and the 
whole strength of the organization is applied promptly to correct it. 

9 The functions of the different departments are, in general, 
sufficiently described by their names. It may be necessary to add 
that all material is ordered by the material list department, but the 
following of the stock into and through the shop rests with the stock 
clerks, and that while the inspectors come under the superintendent, 
the limits of inspection are set by the engineers. 

10 The workman is the principal subject of study and every effort 
must be made to shorten the time and lessen the effort required to 
perform the operation for which he is engaged. It may mean auto- 
matic tools, increased facilities, improved methods, or the splitting of 
the operation so that a portion of it may be done by a less skilled opera- 
tor, who is competent to do this portion in a satisfactory manner. 

11 Always inspection is involved in order that no time may be 
spent on a piece which is already defective and will ultimately be 
rejected or requirespecial fitting, which is necessarily expensive. The 
proper time to reject a piece or to correct it is immediately after the 
false operation has been completed. 

12 Inorder that a workman may perform a maximum of work with 
a minimum of effort, it is necessary that the piece shall come to him 
in ample quantity and at a constant rate; that previous operations 
shall have been properly performed, and that the piece shall be 
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promptly inspected and removéd. His whole thought and effort 
should be given to performing his own operation satisfactorily. One 
portion of this desired result may be obtained by a large stock of 
parts, but this means unnecessarily large inventory, and should be 
rejected. It is just as necessary that parts should not wait for the 
workman as it is that the workman should not wait for parts. 

13 Regular and frequent meetings are held by the superintendent 
and his assistants, so that each may be familiar in a general way with 
conditions as a whole, but such meetings are not to be construed as 
lessening the responsibility of the different departments. These 
meetings require but little time if everything is going smoothly, and 
justify the time taken if there is any prospect of trouble. 

14 Similar meetings are held weekly by the manager, engineer and 
superintendent, and are more or less generally attended by principal 
assistants. Change of design or method are freely discussed at these 
meetings, and they serve as a clearing house for all matters of inter- 
est which have come up during the week and which are not of suf- 
ficient importance to require instant attention. 

15 Changes of design, unless to correct defects in the apparatus 
are docketed and not acted on singly as they arise. Low costs can- 
not be obtained where the design is continually changing, and minor 
changes should be held for an apparatus meeting. Such meetings are 
held at regular intervals of from three to six months. When a line 
of apparatus has but recently been placed in the shop, the interval 
is shorter than when it has become more firmly established and original 
troubles eradicated. 

16 Apparatus meetings are attended by the manager, engineer, 
cost department and superintendent, with their assistants who have 
the actual handling of the apparatus. The device is placed on the 
table and gradually dissected, each part being fully discussed as it 
is taken off, and the presence of the leading hand is considered essen- 
tial duriag the discussion of the particular part or operation with which 

‘he is concerned. The leading-hand, or gang boss, comes under the 
general foreman. He has direct charge of a rather small number of 
operators, and often a portion of his time is given to productive labor. 
More than anyone else he appreciates inconveniences and difficulties 
which arise in produciag his particular part, and any organization 
which fails to profit by such knowledge is fundamentally defective. 
Introduction of automatic tools, change of methods or of design, and 
quality of product are thoroughly gone into and after this meeting all 
changes decided upon are authorized at one time after which none 

are made until the next change period. 
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AMERICAN INSTITUTE OF MINING ENGINEERS 


A meeting of the American Institute of Mining Engineers will be held in 
San Francisco, Cal., October 10 to 16, 1911. There will be the usual sessions 
for the reading and discussion of technical and professional papers, and the 
local committee is considering a number of excursions in and about the city, 
including the Oil Fields, Gold Dredges, Mt. Tamalpais, the Lick Observatory, 
Mt. Hamilton, and possibly longer trips to Grass Valley, Nevada City, and the 
Mother Lode district. As an added attraction, it is proposed to organize a 
preliminary excursion by a special train de luxe from Chicago to San Francis- 
co, and return to Chicago after the conclusion of the meeting. On the outward 
trip a day or two each will be spent at the Grand Canyon of Colorado in 
Arizona, Los Angeles, Santa Barbara and Del Monte. 

In reply to the preliminary notice sent out January 24, 1911, more than 75 
members and guests have already announced their intention to attend the ex- 
cursion of the institute to Japan. The number of the party is limited to 100, 
and in order to facilitate the completion of the preliminary arrangements, it 
is urged that all who intend to make the trip signify their intentions at once. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


The annual meeting of the American Institute of Electrical Engineers wis 
held in the Engineering Societies Building, New York, May 16, 1911. The 
main feature of the program for the evening was the ceremonies in connection 
with the presentation of the Edison medal to Frank J. Sprague. A number 
of addresses were made indicating the result of Mr. Sprague’s work along the 
lines of electricity in the navy. Among the speakers aad subjects were: 
The Development of the Electric Railway, W. B. Potter, Mem. Am. Soc. M. E. 
Social Results of the Introduction of the Electric Railway, F. H. Giddings; 
The Relation of Governmental Control to the Development of Electric Rail- 
ways and the Electrification of Steam Line., G. F. Swain, Mem. Am. Soc. M. E. 
also an address on The Results of the Use of Electricity in the Navy. Calvin 
W. Rice, Secretary of the Society, attended the meeting a; a guest of honor. 

The annual convention of the American Institute of Electrical Engineers 
will be held in Chicago, IIl., June 26 to 30, 1911, with headquarters at the New 
Hotel Sherman. The following papers will be presented: Economical Design 
of Direét-Current Magnets, R. Wikander Catenary Span Calculations, W. L. 
R. Robertson; Currents in Inductors of Induction Motors, H. Wiecshel; Mul- 
tiplex Telephony ana Telegraphy by Means of Electric Wave ' Guided by Wires, 
G. O. Squier; Electrolysis in Reinforced Concrete, C. E. Magnusson, G. H. 
Smith, Mem. Am. Soc. M. E.; Induction Motor Design, T. Hoock; The High 
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Efficiency Suspension Insulator3, A. O. Austin, Mem. Am. Soc. M. E.; The 
Electric Strength of Air II, J. B. Whitehead; Electrification Analyzed, and Its 
Application to Trunk Line Roads, W. 8. Murray; Telegraph Transmission, 
F. F. Fowle; The Cost of Transformer Losses, R. W. Atkinson, C. E. Stone; 
The Cost of Railway Electrification, B. R. Wood; Induction Motor for Single- 
Phase Traction, E. F. W. Alexanderson; Properties of Iron at 2C0,000 Cyles, 
EK. W. F. Alexanderson; Electric Magnetic Storage Batteries, B. Ford; The 
Characteristics of Isolated Plants, P. R. Moses; Elevator Control, T. E. Bar- 
num: and I .imits to the Use of Resistance of Materials. 


INTERNATIONAL RAILWAY FUEL ASSOCIATION 


The annual convention of the International Railway Fuel Association was 
held at Chattanooga, Tenn., May 15-18, 1911, with headquarters at the Hotel 
Patten. The following papers were presented: Fuel Investigations under the 
Bureau of Mines, J. A. Holmes, Mem.Am.Soc.M.E.; How to Organize a Railway 
Fuel Department and Its Relation to other Departments, T. D. Smith; The 
Testing of Locomotive Fuel, F. O. Bunnell; Standard Locomotive Fuel Per- 
formance Sheet, F. C. Pickard; The Railway Fuel Problem in Relation to Rail- 
way Operation, R. Emerson; Petroleum, Its Origin, Production and Use as 
Locomotive Fuel, E. McAuliffe. 


FOUNDRYMEN’S ASSOCIATION 


The American Foundrymen’s Association, American Brass Founders’ Asso- 
ciation and the Associated Foundry Foremen held their annual conventions 
in Pittsburg, Pa., May 23 to 26, 1911. The papers read before the different 
sessions were: Production Cost, Economic Foundry Insurance, Uniform Con- 
tracts, Unloading Methods, Use of Borings in Cupolas, Effect of Alloys in Cast 
Iron, Permanent Molds, Vanadium in Non-Ferrous Alloys, Determination of 
Nickel Bronzes, Pouring High Grade Bronzes, Rotary Blowers, Foundry Con- 
struction, Heating and Lighting Systems, Pattern Making, Molding Machines, 
Acid and Basic Open-Hearth Processes, Electric and Converter Furnaces for 
Steel Castings, Effect of Vanadium and Titanium on Steel, Corrosion of Brass 
Foundry Products, Pyrometer and the Aluminum Foundry, Non-Ferrous Foun- 
dry Economies, Equilibrium Diagrams, Molding Sand, Use of Alloys, Shot in 
Castings. 


IRON AND STEEL INSTITUTE 


The annual meeting of the Iron and Steel Institute was held at the Institu- 
tion of Civil Engineers, London, England, May 11 and12,1911. At the opening 
session the Bessemer Gold Medal for 1911 was presented to Prof. Henry LeChat- 
elier and the Andrew Carnegie Gold Medal for 1910 to Felix Robin. The awards 
of the Andrew Carnegie Research Scholarships for 1911 were also announced. 
Among the papers presented and discussed were the following: On Temperature 
Influences on Carbon and Iron, E. Adamson; On the Chemical and Mechanical 
Relations of Iron, Chromium and Carbon, J. O. Arnold, A. A. Read; On the 
Growth of Cast Irons after Repeated Heatings, H. C. H. Carpenter; On the 
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Relation of Impurities to the Corrosion of Iron, J. W. Cobb; On Magnetic 
Properties of some Nickel Steels with some notes on the Structures of 
Meteoric Iron, E. C. Glauert, 8. Hilpert; Notes on a Process for the Dessica- 
tion of Air by Calcium Chloride, F. A. Baubiné, E. V. Roy; On the Volumet- 
ric Estimation of Sulphur in Iron and Steel, T. G. Elliot; On the Action of 
Aqueous Solutions of single and mixed Electrolytes on Iron, J. N. Friend, J. 
H. Brown; On lron-Silicon-Carbon Alloys, W. Gontermann; On the Influence 
of Vanadium upon Cast Iron, W. H. Hatfield: On the Organic Origin of the 
Sedimentary Ores of Iron, W. H. Herdsman; On Some Studies on Welds, E. F. 
Law, W. H. Merrett, W. P. Digby; On the Corrosion of Steel, P. Longmuir; 
On the Influence of 2 Per Cent of Vanadium on Steels of Varying Carbon Con- 
tent, A. McWilliam, E. J. Barnes; On Some Properties of Heat-Treated 3 Per 
Cent Nickel Steels, A. McWilliam, E. J. Barnes; On Mechanicalising Analysis 
as an Aid to Accuracy and Speed for Commercial Purposes, C. H. Ridsdale, N. 
D. Ridsdale; On Welding up of Blowloles and Cavities in Steel Ingots, J. 
E. Stead. 


AIR BRAKE ASSOCIATION 


The annual convention of the Air Brake Association was held in Chicago, 
Ill., May 23-26, 1911, the headquarters being at the Auditorium Hotel. Papers 
presented were as follows: Air Brake Instruction, Rating, T. Clegg, Geo. A. 
Wyman, H. H. Burns, H. A. Wahlert, T. F. Lyons; Brake Cylinders and Con- 
nections, H. A. Wahlert; Adequate Braking Power for Freight Cars, J. P. Kelly; 
Cost of Maintenance of Locomotive Brakes, W. P. Huntley; Running Triple 
Valves without Lubricants, L. Leonard; Fibre Stresses in Brake Gear Parts, G. 


O. Hammond; ‘‘P. C.”” Equipment, W. V. Turner; Steel Pipe vs. Iron Pipe, J. 
R. Alexander; Recommended Practice, 8. G. Down, G. R. Parker, H. A. 
Wahlert, N. A. Campbell, J. R. Alexander; Friction of New and Worn Brake 
Shoes on New and Worn Cast Wheels, A. S. Williamson; Breaking-in-two of 
Trains, 8. H. Draper, P. J. Langan. 


NATIONAL ELECTRIC LIGHT ASSOCIATION 


Among the papers read at the annual convention of the National Electrie 
Light Association held at New York, May 30 to June 2, 1911, were the follow- 
ing: Master and Men, Paul Lupke; Electrical Exhibitions, L. A. Ferguson; 
Valuation of Properties as Related to Rated, W. F. Wells; Reasons for Varia- 
tions of Rates under Varying Conditions of Operation, N. T. Wilcox; The 
Standardization of Electrical Selling, Douglass Burnett; Economies in Opera- 
tion Possible through Time Study, L. B. Webster, Mem.Am.Soc.M.E.; The 
Ventilation of Turbo-Generators, R. B. Williamson; Progress and Develop- 
ment in Self-Cooled Transformers, H. O. Troy; Grounding Low-Tension Cir- 
cuits, P. M. Lincoln, Mem.Am.Soc.M.E.; Recent Improvements in Single- 
Phase Motors, W. A. Layman; Relation of Motor Load to Central Station Equip- 
ment, F. D. Newbury; Utilization of Central Station for Supply of Electricity 
to Operate Railroads, Fred. Darlington; A New Method of Reducing the In- 
vestment in Central Station Boiler Plants, H. A. Wagner; Determining Cost 
of Production in Steam Properties under Varying Conditions, G. H.Walbridge. 
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Reports were also presented as follows: Overhead Construction, Library, 
Rate Research, Section Organization, Underground Construction, Meters, 
Prime Movers, Electrical Apparatus, Grounding of Secondaries, Governmen- 
tal Control of Water Power and Lightning Protection, Electricity in Rural 
Districts, Improved Standards of Industrial Lighting. 


NATIONAL ASSOCIATION OF MANUFACTURERS 


The annual convention of the National Association of Manufacturers was 
held at the Waldorf Astoria, New York, May 15 to 17, 1911. Among the labor 
problems considered were the prevention of accidents and the question of in- 
dustrial relief. The results of the investigations made in Europe by F. C. 
Schwedtman and J. A. Emery were presented before the convention. A spe- 
cial feature was made of banking and currency, and the attitude of our manu- 
facturers towards the plans recently proposed of reforming our banking and 
currency systems were discussed. Other questions of economic importance, 
such as immigration, industrial education, and a reform of our patent laws, 
were also discussed. 


OHIO SOCIETY OF MECHANICAL ELECIrRICAL AND STEAM ENGINEERS 


The semi-annual meeting of the Ohio Society of Mechanical Electrical and 
Steam Engineers was held at Youngstown, O., May 18 and 19, 1911. Interest- 
ing excursions were made to the works of the Youngstown Sheet and Tube 
Company, to the Ohio Works of the United States Steel Corporation, to the 
General Fire-Proofing Company, the Trussed Concrete Steel Company, the 
Republic Rubber Company and other works. Among the papers read were: 
Flue Gas Analysis, J. W. Hays; The Engineering Features of the Columbus 
Garbage Reduction Plant, I. F. Osborn: Industrial Motor Control, D. Martig- 
none: General Comments Concerning Hydro-Electric Development in Cen- 
tral West, P. M. Lincoln, Mem. Am. Soc. M. E.; Centrifugal Blowers, Dr. 
Lowestein. 





PERSONALS 


Through an error, the following statement appeared in the May issue of 
The Journal: L. B. Alexander was appointed general sales manager of the Bosch 
Magneto Co. This should read, assistant general sales manager. 


T. S. Bailey, formerly chief engineer of the Electric Boat Co., Quincy, 
Mass., has become associated with The New London Ship and Engine Co., 
New London, Conn. 


Orville G. Bennet, formerly associated with the Okonite Co., New York, 
has accepted a position with the General Motors Co., Detroit, Mich. 


Chas. E. Burgoon has resigned his position as chief engineer of the U. 8S. 
Court House and Post-Office Building, Chicago, Ill. and has become associ- 
ated with H. W. Matthews. They have formed the Burgoon-Matthews Elec- 
tric Co., Atlanta, Ga. 


Harry M. Chamberlain has become connected with the Macker-Tyler Co., 
Worcester, Mass. He was recently with the N. Y. C. & H. R. R. R., West 
Springfield, Mass. 


Herbert A. Croxton, formerly president and treasurer of the Massillon 
Iron & Steel Co., Massillon, O., has been appointed president and general man- 
ager of the Consolidated Motor Car Co., Cleveland, O. 


T. F. Dreyfus has become connected with the Baltimore & Ohio R. R. Co. 
as motive power inspector, with headquarters in Wheeling, W. Va. 


. 


Harry K. English has been appointed secretary of the Ottumwa Iron Works, 
Ottumwa, Ia. He was formerly associated with the General Electric Co., 
Chicago, IIl. 


D. C. Fenner has left the employ of the Knox Automobile Co., Springfield, 
Mass., to accept the position of sales manager of the Alden Sampson Manu- 
facturing Co., with offices in New York. 


C. E. Hardy has become identified with the Westinghouse Electric & Manu- 
facturing Co., San Francisco, Cal. as industrial engineer. Mr. Hardy was for- 
merly assistant shop superintendent of the manufacturing department of the 
U. 8S. Navy Yard, Mare Island, Cal. 


Paul L. Joslyn, recently associated with the Nordberg Manufacturing Co., 
Milwaukee, Wis., has accepted a position with the Union Iron Works, San Fran- 
cisco, Cal. 


John S. Nicholl, formerly with the N. Y. Edison Co. is now associated 
with Walter B. Snow, Publicity Engineer, Boston, Mass. 


733 





734 PERSONALS 


Alfred Noble has been elected an honorary member of the Institution of Civil 
Engineers, being the only American engineer now possessing this distinction. 


D. T. Randall has been transferred from the Boston office of Arthur D. Lit- 
tle, Inc., to take the position of resident engineer to organize and direct an engi- 
neering department for the purpose of testing the material and the products 
used by the General Motors Co., Detroit, Mich. 


John J. Swan has become identified with the Chicago Pneumatic Tool Co., 
New York. He was until recently connected with the Keller Manufacturing 
Co., Philadelphia, Pa. 


L. R. Valentine has recently entered the service of Dodge, Day & Zimmer- 
mann, Philadelphia, Pa. Mr. Valentine was formerly identified with the Charles 
Warner Co., Devault, Pa. 


Ralph D. Van Valkenburgh has been appointed district sales manager of 
the Colonial Steel Co., Pittsburg, Pa., in charge of their Chicago office and 
warehouse. He was recently district manager for the Taylor Iron & Steel 
Co., Scranton, Pa. 


C. von Goeben, formerly located in New York, has assumed the duties of 
manager of the works of the Payne & Joubert Machine and Foundry Co., 
Birmingham, Ala. 


L. L. Willard has accepted the position of chief mechanical engineer of the 
Allis-Chalmers Co., Uniontown, Pa. 





ACCESSIONS TO THE LIBRARY 


Wit CoMMENTS BY THE LIBRARIAN 


This list includes only accessions to the library of this Society. Lists of accessions to the 
libraries of the A. I. E. E. and A. I. M. E. can be secured on request from Calvin W. Rice, 
Secretary, Am.Soc.M.E. 


AERIAL OR WIRE Rops-WAyYs, THEIR CONSTRUCTION AND MANAGEMENT. By 
A. J. Wallis-Tayler. London, Crosby Lockwood & Son, 19/1. 

This is a revision of the author’s Aerial or Wire-Rope Tramways. Much 
new matter is added on such subjects as coaling vessels at sea. The work is 
illustrated and has a good index. 

TWENTIETH CentTuRY SHEET Metat WorkKER. By H. E. Osborne. Chicago, 
American Artisan, 1910. 
DISTRIBUTION OF Gas. By Walter Hole. ed. 2. London, J. Allan & Co., 1909. 

This is the first and only work in any language that deals exclusively with 
the important subject of distribution of gas. It is reprinted with additions 
from articles published in the Gas World. The author is superintendeat of 
the Leeds, England, gas mains and distribution department, and has had 30 


years’ experience in gas distribution. A chapter on fusion and electrolysis 
has been added to this edition. 


Evectric Wir1nG Diacrams. By W. P. Maycock. London, Whittaker & Co., 
1900. Gift of the Macmillan Co. 

This is an abbreviation of the same author’s larger work Electric Wiring, 
Fittings, Switches and Lamps. It is intended as a reference book of connec- 
tions for all those who are concerned with or engaged in electric wiring. In one 
small volume of 146 pp. it gives practically all the diagrams in the larger work, 
but abbreviates the descriptive matter. 

Factory ORGANIZATION AND Costs. By J. L. Nicholson. New York, Kohl 
Technical Publishing Co., 1909. 

Gas Enotne Manuva. By W. A. Tookey. London, Percival Marshall & Co., 
1908. 


Dre GASMOTORENTECHNIK. Vols. 1-5, 6, nos. 1-9. Berlin, 1901-1906. 


HANDBOOK FOR HEATING AND VENTILATING ENGINEERS. By J. D. Hoffman. 
Lafayette, Ind., 1910. 


JuNIoR ENGINEERING Society. Record of Transactions. Vols. 1, 1884-1891; 
Vol. 4, 1893-1894.. London. Gift of the Junior Institution of Engineers. 


New York CENTRAL AND Hupson River Rartroap Company. 42d Annual 
Report, 1910. New York, 1910. Gift of the company. 


New York City Boarp or Water Suppty. 3d Annual Report, 1908. New 
York, 1908. Gift of the board. 
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New York StaTE EpucaTion DEPARTMENT. Arbor Day, Forests of New York, 
1911. Albany, 1911. Gift of the department. 


NORTHWESTERN UNIverRsiITy. Annual Catalogue, 1910-1911. Evanston, 1911. 
Gift of the university. 


PRODUCTION AND CONSUMPTION OF IRON ORE AND Pia Iron, and the Produc- 
tion of steel, in the United Kingdom and the Principal foreign Countries 
in Recent Years, and the Imports and Exports of Certain Classes of Iron 
and Steel Manufactures, so far as the Particulars can be Stated. Lon- 
don, 1910. 

RariLway STATISTICS OF THE UNITED STATES OF AMERICA FOR YEAR ENDING 
JuNnE 30, 1910. Chicago, 1911. Gift of Slason Thompson. 


RIVER AND HARBOR IMPROVEMENTS UNDER THE Corps OF ENGINEERS U. S. 
Army. By W. H. Bixby. (An address delivered December 8, 1910). 
Gift of U. S. Army Corps of Engineers. 


SoclETY FOR THE PROMOTION OF ENGINEERING EpvucaTION. Proceedings, 
Vol. 18. Ithaca, 1911. Gift of the society. 


SPRINGFIELD, Mass. WATER COMMISSIONERS. 37th Annual Report, 1910. Gift 
of the board. 


Straicut Line ENGINEERING Diacrams. By Manifold & Poole. San Fran- 
cisco, Technical Publishing Co. 


TECHNICAL DicTIoNARY IN Six Lanauaaes. (Deinhardt-Schlomann Series.) 
Vol. 9, Machine Tools. London, 1910. 


U. S. InrerstaTtE CoMMERCE Commission. Block Signals on the Railroads of 
the United States. January 1, 1911. Washington, 1911. 


VEREINS DEUTSCHER INGENIEURE. Zeitschrift, Vols. 6-7, 1862-1863. Berlin, 
1862-1863. 


EXCHANGES 
INSTITUTION OF CiviL ENGINEERS. Minutes of Proceedings. Vol. 183. Lon- 
don, 1911. 


INDEX OF PAPERS AND SuBseEcts Discussep By Ratbway CLuBsS FROM May 
31, 1909 ro May 31, 1910. Society of Railway Clubs. 


JOHN CRERAR LIBRARY. 16th Annual Report, 1910. Chicago, 1911. 


VEREIN DEUTSCHER EISENHUTTENLEUTE. MITGLIEDERVERZEICHNIS, 1911. 
Dusseldorf, 1911. 


UNITED ENGINEERING SOCIETY 


Buack Hiuus, Souta Dakota. THE Richest HuNDRED MILES SQUARE IN 
THE WortD. ed. 7. Chicago & Northwestern Railway, 1909. Gift of T. 
E. Cassidy. 


TRADES CATALOGUES 


AMERICAN Kron SCALE Co., New York, Bull. no. 2, automatic springless scales 
15 pp. 





ACCESSIONS TO THE LIBRARY 


C. L. Barker, Norwalk, Conn. Catalogue J., Barker motors, 28 pp. 
DoneGan & Swirt, New York. Boilers, stacks and tanks, 56 pp.; Steam 
engines, 31 pp. 


Erie Pump & EnaineE Works, Erie, Pa. Centrifugal pumping machinery, 32 pp. 


Gray Moror Co., Detroit, Mich. Gray motors for motor boats, 31 pp. 

Watson, Larptaw & Co., Glasgow, Scotland. ‘‘Weston’’ hydro-extractors, 
35 pp.; ‘‘Weston”’ centrifugals and accessories for treatment of sugar, 123 
pp. 

WiLuiAM SELLERS & Co., Philadelphia, Pa. Locomotive injectors and boiler 
attachments, 76 pp. 








EMPLOYMENT BULLETIN 


The Society has always considered it a special obligation and pleasant duty to be the medium 
of securing better positions for its members. The Secretary gives this his personal attention 
and is most anxious to receive requests both for positions and for men available. Notices are 
not repeated except upon special request. Copy for notices in this Bulletin should be received 
before the 12th of the month. The list of men available is made up of members of the Society 
and these are on file, with the names of other good men not members of the Society, who are 
capable of filling responsible positions. Information will be sent upon application. 


POSITIONS AVAILABLE 


097 Assistant to superintendent, concern manufacturing heavy hydraulic 
tools, centrifugal pumps, heavy machinery and foundry work. The require- 
ments for the position are more in the line of quality of experience, good busi- 
ness ability and capabilities to enforce regulations without creating irritation, 
than specific engineering qualifications. Location, New Jersey. 


098 Representative for leading machine tool concern in middle west, as sales- 
man and specialist. Should have proper knowledge of machine shop methods, 
able to recommend machines and equipment for increasing output. Technical 
graduate preferred. 


099 Machinery salesman not over 35, reasonably familiar with machinery 
in general and having some business experience. Would be expected to travel 
perhaps half of time. Location, New York State. 


0100 Chief Draftsman familiar with manufacture of small parts. 


Location, 
Massachusetts. 


0101 Draftsman qualified to prepare designs for heavy weight electric 
motor trucks. Location, New York. 


MEN AVAILABLE 


219 Junior, at present assistant engineer for large concernin Delaware, de- 
sires to make a change and locate in or near New York City. Technical edu- 
cation followed by nine years’ experience in manufacturing business as drafts- 
man, designer and chief draftsman giving broad training. Would like to cor- 
respond with a factory manager needing an assistant who is progressive and 
familiar with scientific shop methods. 


220 Associate, will be open for an engagement June 1. Ten years’ experi- 
ence handling operation of power plant and maintaining shop equipment. 


221 Technically trained engineer, experience shop work, machine, pattern, 
steel, etc.; six years in sales department. Age 34; prefers position in business 
end or executive position. Several years drafting in conveyor business. 
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222 Mechanical engineer, at present assistant chief engineer of one of the 
largest mining and smelting companies in the United States, desires to locate 
in middle west. Experience covers power plants, engines, mining, milling and 
smelting machinery in designs and installation, and the supervision of construc- 
tion of large plants. 


223 Stevens graduate, two and one-half years’ experience in manufacture 
and erection of high and low-pressure piping, as erecting foreman and assist- 
ant superintendent. Desires similar position. 


224 Graduate mechanical engineer, six years’ experience in designing and 
drafting, research and experimental work in steam engineering. At present 
employed, but desires change with view to advancement. 


225 Superintendent or works manager, 20 years’ experience in manu- 
facture of machine tools, steam engines, especially turbines and automobiles; 
open for engagement about May 15. Ten years in charge as general foreman, 
superintendent and works manager. Only first class proposition will be con- 
sidered. 


226 Member, technical graduate, desires position as sales engineer. Experi- 
enced as skilled mechanic, chief draftsman and superintendent of construc- 
tion of power plant equipment. Four years in New York and one year in Chi- 
cago as sales engineer. 


227 Mechanical engineer, technical education, six years’ experience with 
blast furnace and gas engine design and construction. Desires a position with 


blast furnace as superintendent of construction or engineer in charge of design. 
Age 30. 


228 Location New York City or vicinity. Associate, graduate technical 
institution, 12 years’ experience of wide and general character designing and 
superintending construction of industrial plants, thoroughly familiar with 
electric street and interurban railway engineering; reporting on valuations and 
physical conditions. 


229 Student, M. E. Cornell 1910, thorough business training with banking 
institution, experience in drafting and technical work and study of factory 
conditions. Past year employed in operating end of large steel plant. Desires 
to connect with manufacturing, contracting or engineering firm in position 
requiring progressive business ability. 


230 Graduate mechanical engineer, at present employed, desires position 
of responsibility with compressor builders. Nine years’ general experience 
with air compressors builders, design, testing, development of electric driven 
units, special problems in air and natural gas compression, sales engineering 
and publicity work. 


231 Graduate mechanical engineering; four years’ drafting-room experi- 
ence in railroad motive power department ana manufacturing plants, desires 
position leading to executive responsibility. Will consider position in engi- 
neering sales department. Good references. 








CHANGES IN MEMBERSHIP 
CHANGES OF ADDRESS 


ALLEN, Benj. T. (1903), Ch. Engr., Harrisburg Fdy. Mch. Wks., and for mail 
218 S. 13th St., Harrisburg, Pa. 

ALMIRALL, Juan A. (1892; 1904), Htg. and Vent. Engr., Dominick and Clarke 
Sts., New York, and 97 McDonough St., Brooklyn, N. Y. 

BENNET, Orville G., Jr. (Junior 1907), Genl. Motors Co., Detroit, Mich. 

BENNETT, Geo. L. (1905), 3321 Giles Pl., Kingsbridge, New York, N. Y. 

BROWN, William Clinton (1896), Ch. Engr., Humphrey Gas Pump Co., 
S. A. and K. Bldg., Syracuse, N. Y. 

CAPEN, Thomas W. (1883), 280 Britain Ave., Benton Harbor, Mich. 

CHAMBERLAIN, Harry M. (1907), Macker-Tyler Co., 31 Central St., and for 
mail, 7 Wachusett St., Worcester, Mass. 

CHAPMAN, Harry Burdett (1910), Long & Chapman, Texas City, Tex. 

COBLEIGH, Henry R. (Junior, 1904), Internatl. Steam Pump Co., 115 Broad- 
way, New York, and 503 E. 8th St., Brooklyn, N. Y. 

COLLINS, B. R. T. (1891; 1901), Mech. Engr. and Power Plant Economist, 
19 Congress St., Boston, Mass. 
COOLEY, Hugh Nelson (Associate 1910), Rep., Nordberg Mfg. Co. in South- 
western U. 8. and Mex., and for mail, 500 Upson Ave., El Paso, Tex. 
COX, Frank G. (1905; Associate, 1908), Engr., Otis Elev. Co., Dallas, Tex. 
CROXTON, Herbert A. (1903), Pres. and Genl. Mgr., The Consltd. Motor 
Car Co., E. 72d and L. 8. M. S., and the Rosamond, 6715 Euclid Ave., 
Cleveland, O. 

DREYFUS, Theo. Frank (Junior, 1903), M. P. Inspr., Baltimore & Ohio R. R. 
Co., Wheeling, W. Va. 

ENGLISH, Harry K. (Associate, 1908), Secy., Ottumwa Iron Wks., Ottumwa, 
Ta. 

ERICSON, John Ernst (1909), City Engr., City of Chicago, and 4627 Kenmore 
Ave., Chicago, Ill. 

FALLON, John (Junior, 1910), with P. R. Moses, 366 Fifth Ave., New York, 
eS 

FENNER, David C. (1906), Sales Mgr., Alden Sampson Mfg. Co., 5 W. 61st 
St., New York, N. Y., and for mail, 705 Ravine Rd., Plainfield, N. J. 

GORDON, Henry Decatur (1896), 80 White St., New York, N. Y., and 15a 
Evergreen Pl., East Orange, N. J. 

GORE, Warren W., (1908), Exper. Engr., Fairbanks Morse Mfg. Co., and 
for mail, 636 Prairie Ave., Beloit, Wis. 

GREEN, Chas. Henry (Junior, 1905), Cons. Engr., 617 Peyton Bldg., Spokane, 
Wash. 

HARDY, C. E. (Junior, 1902), Industrial Engr., Westinghouse Elec. & Mfg. 
Co., 165 Second St., San Francisco, Cal. 
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HARRINGTON, John Lyle (1903), Waddell & Harrington, Orear-Leslie Bldg., 
and 2927 Forest Ave., Kansas City, Mo. 

HEIKEL, Daniel August (1899), Life Member; Mech. Engr., Abo, Finland. 

HERSCHEL, Winslow Hobart (1910), 137 W. Swissvale Ave., Edgewéod Park, 
Pittsburg, Pa. 

HILL, Edgar Logan (Junior, 1908), Supt., Am. Steel & Wire Co., and for mail, 
P. O. Box 553, Worcester, Mass. 

HOWELL, Frank B. (1901), Asst. Genl. Mgr. Sales, Am. Radiator Co., 816 
S. Michigan Ave., and 1615 E. 51st St. Blvd., Chicago, III. 

HUTCHINS, Harry C. (Junior, 1905), Designer, Pub. Service Com., Rm. 207, 
51 Chambers St., and for mail, 15 W. 107th St., New York, N. Y. 

INGALLS, Frederick D. B. (1909), Cons. Mech. Engr., 502-503 Snow Bldg., 
and 706} 8S. Crouse Ave., Syracuse, N. Y. 

JOSLYN, Paul L. (1909), Mech. Engr., Union Iron Wks., and 1953 Pine St., 
San Francisco, Cal. 

KENT, Robert Thurston (Junior, 1905), Editor, Industrial Engineering, 90 
West St., New York, N. Y., and for mail, 535 Church St., Bound Brook, 
N. J. 

KESSLER, Armin Geo. (Junior, 1909), Ball Eng. Co., and for mail, 557 W. 9th 
St., Erie, Pa. , 

KING, George I. (1901), Ch. Engr., Middletown Car Co., Middletown, and for 
mail, 200 Brady St., Butler, Pa. 

KNEIP, Walter F. (Junior, 1904), Engrg. Dept., H. H. Franklin Mfg. Co., 
and for mail, 918 Bellevue Ave., Syracuse, N. Y. 

LOCKWOOD, Rutherford T. (Junior, 1904), Asst. Supt. Sone & Fleming Wks., 
Stand. Oil Co. of N. Y., Kinglands and Meserole Ave., and for mail, 144 
Milton St., Brooklyn, N. Y. 

McGREGOR, Alexander Grant (Junior, 1905), Douglas, Ariz. 

MANLEY, Sumner M. (Junior, 1907), Asst. Mech. Engr., The Proctor & Gam- 
ble Co., Ivorydale, and for mail, Ivy St., Glendale, O. 

MASURY, Alfred Fellows (Junior, 1904), Mech. Engr., Hewitt Motor Co., 
and for mail, 10 E. 31st St., New York, N. Y. 

MILLETT, Kenneth Ballard (Junior, 1908), 215 Windham Rd., Willimantic, 
Conn. 

MOODY, Herbert A. (1901; 1905; 1910), Cons. Industrial Engr., 178 Devon- 
shire St., Boston, Mass. 

MOODY, William O. (1907), Mech. Engr., Ill. Central R. R., and for mail, 
864 E. 39th St., Chicago, Ill. 

MOORE, Allen H. (1902), Genl. Elec. Co., Schenectady, and for mail, 579 
Western Ave., Albany, N. Y. 

MORAN, Daniel E. (1886; 1904), Cons. Engr., 55 Liberty St., New York, N. Y., 
and Mendham, Morris Co., N. J. 

MUELLER, Victor H. (Junior, 1907), Ch. Draftsman, M. W. Kellogg Co., 
117 West Side Ave., Jersey City, and for mail, 25 Maple Terrace, East 
Orange, N. J. 

NAGLE, A. F. (1880), Cons. Engr., 22 S. High St., Bethlehem, Pa. 

ORCUTT, Harry Fred Lee (1900), London Mgr., Birmingham Small Arms Co., 

Ltd., Small Heath, Birmingham, and for mail, Rowington Hall, nr. War- 

wick, England. 
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PARSONS, W. Everett (1899), Cons. Engr., 1639 Third Ave., New York, N. Y. 
and for mail, 240 Grafton Ave., Newark, N. J. 

PATTISON, Frank A. (1903), Cons. Engr., Centurian Bldg., 1182 Broadway, 
New York, N. Y., and Colonia, N. J. 

PENNINGTON, James H. (1902), 734 Roland Ave., Baltimore, Md. 


PENNOCK, George Alger (Junior, 1903), Asst. Supt., Service and Mainten- 
ance, Western Elec. Co., Hawthorne, IIl., and for mail, Weston, Mass. 

RANDALL, Dwight T. (1904), Resident Engr., Arthur D. Little, Inc., 70 
Smith Ave., Detroit, Mich. 

SAMPSON, Chas. C. (1909), Gas Engr., Ill. Steel Co., Joliet Wks., and for 
mail, 506 Western Ave., Joliet, Ill. 

SEAMAN, Edwin H. (Junior, 1908), Ins. Engr. with Underwriters at Am. 
Lloyds, 123 William St., New York, and for mail, Lock Box 6, Wantagh, 
Nassau Co., N. Y. 

SHELDON, Samuel B. (Junior, 1900), 117 Church St., Bethlehem, Pa. 

SNYDER, William E. (1900), Mech. Engr., Am. Steel & Wire Co., Frick Bldg., 
and for mail, 1712 Morrell St., N. S.,Pittsburg, Pa. 

STRINGHAM, Joseph 8S. (1903), Pres., Frontier Engrg. Co., 1309 Majestic 
Bldg., and 275 Seminole Ave., Detroit, Mich. 

SUMNER, Harry W. (Junior, 1900), Pres., Rainier Fdy. Co., Stacy and E. 
Waterway Sts., and 1643 Federal Ave., N., Seattle, Wash. 

TIMMIS, Walter S. (1906), Cons. Engr., Marbridge Bldg., 47 W. 34th St., 
New York, and Avondale St., Brooklyn Manor, Woodhaven. L. I., N. Y. 

SWEET, Charles E. (1907), 185 Taylor Ave., Detroit, Mich. 

TOLTZ, Max (1904), Cons. Engr., 1614 Pioneer Press Bldg., and 433 Holly 
Ave., St. Paul, Minn. 

TOWNSEND, Harry P. (Junior, 1904), Secy. and Genl. Mgr., The H. P. Town- 
send Mfg. Co., 10 Hoadley Pl., Hartford, Conn. 

VALENTINE, Louis Rossiter, (Junior, 1907), Dodge, Day & Zimmerman, 
608 Chestnut St., and for mail, 1433 N. 16th St., Philadelphia, Pa. 

VAN VALKENBURGH, Ralph D. (1901; Associate, 1905), Dist. Mgr., Colo- 
nial Steel Co., 213 W. Lake St., and for mail, Hotel Ontario, 620 N. State 
St., Chicago, Ill. 

VON GOEBEN, Carl (1899), Wks. Mgr., The Payne & Joubert Mch. & Fdy. 
Co., and for mail, P. O. Box 930, Birmingham, Ala. 

WELLS, J. Barnard (Junior, 1909), Clerk, care Supt., 8. P. L.A. & 8. L. R. R., 
and for mail, 421 W. Adams St., Los Angeles, Cal. 

WERST, Chas. Wm. (1909), Asst. Supt., Lima Loco. & Mch. Co., and for mail 
1534 Lakewood Ave., Lima, O. 

WILLARD, Lewis Leigh (1907; 1910), Ch. Mech. Engr., Allis-Chalmers Co., 
and for mail, care W. J. Rainey, Uniontown, Pa. 

WILLIAMSON, Alfred (Junior, 1902), Mech. Engr., Dept. Water Supply, 
Gas & Elec. 13 Park Row, New York, and for mail, P. O. Box 386, Bronx- 
ville, N. Y. 

WILLSON, Ernest M. (Associate, 1909), Ch. Draftsman, Hart-Parr Co., and 
for mail, 610 Illinois St., Charles City, Ia. 

YARYAN, Homer T. (1892), V. P., The Yaryan Naval Stores Co., Toledo, O. 
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NEW MEMBERS 


McKINNON, William R. (Junior, 1910), 5031 National Ave., West Allis, Wis- 


DEATHS 


CALDWELL, John A., April 7, 1911. 
YARYAN, Edward B., April 28, 1911. 





COMING MEETINGS 


JUNE—JULY 


Advance notices of annual and semi-annual meetings of engineering societies are regularly 
published under this heading and secretaries or members of societies whose meetings are of 
interest to engineers are invited to send such notices for publication. They should be in the 
editor's hands by the 15th of the month preceding the meeting. When the titles of papers read 
at monthly meetings are furnished they will also be published 


AMERICAN CHEMICAL SOCIETY 
June 28-July 1, annual convention, Indianapolis, Ind. Secy., Chas. L. 
Parsons, Durham, N. H. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
June 21-24, annual meeting, Chicago, Ill. Reports by committees on 
Chemical Engineering Education and Standardization of Boiler Tests. 
Secy., J. C. Olsen, Polytechnic Institute of Brooklyn, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
June 26-30, annual convention, Chicago, Ill. Secy., R. W. Pope, 29 W. 
39th St., New York. 

AMERICAN INSTITUTE OF MINING ENGINEERS 
June 6, Glen Summit meeting, Glen Summit Springs Hotel, Glen Summit 
Springs, Pa. Secy., Joseph Struthers, 29 W. 39th St., New York. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION 
June 14-16, Spring Convention, Marlborough-Blenheim, Atlantic City, 
N. J. Secy., Jos. W. Taylor, 390 Old Colony Bldg., Chicago, III. 

AMERICAN SOCIETY FOR TESTING MATERIALS 
June 27-30, annual meeting, Atlantic City, N. J. Secy., Edgar Marburg, 
Univ. of Penn., Philadelphia, Pa. 

AMERICAN SOCIETY OF CIVIL ENGINEERS 
June 13-16, annual meeting, Chattanooga, Tenn. Secy., C. W. Hunt, 220 
W. 57th St., New York. 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
May 30-June 2, Spring Meeting, Pittsburg, Pa. Monthly meetings: 
June 3, Philadelphia, Pa.; June 7, St. Louis, Mo.; June 28, San Francisco, 
Cal. Secy., Calvin W. Rice, 29 W. 39th St., New York. 

AMERICAN WATER WORKS ASSOCIATION 
June 6-10, annual convention, Rochester, N. Y. Secy., J. M. Diven, 
14 George St., Charlestown, 8. C. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS 
June 16-17, semi-annual convention, Washington, D. C. Secy., J. A, 
Andreucetti, C. & N. W. Ry., Chicago, IIl. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTENDENTS 
June 19-23, annual convention, Boston, Mass. Secy., P. W. Drew, Wiscon- 
sin Central Railway, Chicago, Ill. 
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ASSOCIATION OF TRANSPORTATION AND CAR ACCOUNTING 
OFFICERS 


June 20-21, annual meeting, Cape May, N. J. Secy., G. P. Conrad, 24 
Park Pl., New York. 

CANADIAN GAS ASSOCIATION 
June 22-24, annual meeting, Quebec City, Quebec. Secy., John Keillor, 
Hamilton, Ont. . 

INTERNATIONAL RAILWAY GENERAL FOREMEN’S ASSOCIATION 
July 25-27, annual meeting, Chicago, Ill. Secy., L. H. Bryan, D. & I. R. 
Ry., Two Harbors, Minn. 

MASTER CAR BUILDERS’ ASSOCIATION 
June 19-21, Spring Convention, Marlborough-Blenheim, Atlantic City, 
N. J. Secy., Jos. W. Taylor, 390 Old Colony Bldg., Chicago, IIl. 

NATIONAL ELECTRIC LIGHT ASSOCIATION 
May 29-June 2, annual convention, New York. Secy., T. C. Martin, 29 
W. 39th St. 

NATIONAL GAS AND GASOLINE ENGINE TRADES ASSOCIATION 
June 20-23, Spring Convention, Detroit, Mich. Secy., Albert Stritmatter, 
Cincinnati, O. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATION 
June 27-29, annual convention, Pittsburg, Pa. Secy., H. H. Norris, Cor- 
nell University, Ithaca, N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS 
June 15-17, midsummer meeting, Dayton, O. Genl. Mgr., Coker F. Clark- 
son, 1451 Broadway, New York. 


MEETINGS IN THE ENGINEERING SOCIETIES BUILDING 


Date Society Secretary Time 
June 


1 Blue Room Engineering Society........... W. D. Sprague........ 8.00 p.m. 
8 Illuminating Engineering Society..........P.S. Millar.......... 8.00 p.m. 
8 Institute of Operating Engineers..........M. W. Rice.......... 8.00 p.m. 
20 New York Telephone Society..............T. H. Lawrence...... 8.15 p.m. 
26 National Isolated Power Plant Association. E. D. Fieux ......... 8.00 p.m. 





OFFICERS AND COUNCIL 


President 
E. D. MEIER 


Vice-Presidents 
Terms expire 1911 Terms expire 1912 
CHARLES WHITING BAKER GEORGE M. BRILL 
WwW. F. M. GOSS E. M. HERR 
ALEX. C. HUMPHREYS, H. H. VAUGHAN 


Managers 
Terms expire 1911 Terms expire 1912 Terms expire 1913 
H. L. GANTT H. G. STOTT D. F. CRAWFORD 
1. E. MOULTROP JAMES HARTNESS STANLEY G. FLAGG, JR. 
W. J. SANDO H, G. REIST E. B. KATTE 


Past-Presidents 
Members of the Council for 1911 
FRED. W. TAYLOR M. L. HOLMAN 
F. R. HUTTON JESSE M. SMITH 
GEORGE WESTINGHOUSE 


Chairman of the Finance Committee Honorary Secretary 
ROBERT M. DIXON F. R. HUTTON 


Treasurer 


Secretary 
WILLIAM H. WILEY 


CALVIN W. RICE 


EXECUTIVE COMMITTEE OF THE COUNCIL 


E. D. MEIER, Chmn. CHAS. WHITING BAKER F. R. HUTTON 
ALEX. C. HUMPHREYS, H. L. GANTT JESSE M. SMITH 
Vice-Chmn. 


STANDING COMMITTEES 


Finance Membership Research 


. M. DIXON (2) Chmn. F. H. STILLMAN (1), Chmn. . F. M. GOSS (3), Chmn. 
. J. ROBERTS (1) G. J. FORAN (2) . H. RICE (1) 

. H. MARSHALL (3) H. WEBSTER (3) . D. MERSHON (2) 

. L. DOHERTY (4) T. STEBBINS (4) . CHRISTIE (4) 

. L. SAUNDERS (5) W. H. BOEH™M (5) . C. CARPENTER (5) 


House Publication Meetings 


- BLOSSOM (2), Chmn. 
. V. SWENSON (1) 


H 
F 
. VAN WINKLE (3) G. 1. ROCKWOOD (3) H. Dz B. PARSONS (3) 
G 
Cc 


. F. J. PORTER (1), Chmn. L. R. POMEROY (1), Chmn. 
. R. LOW (2) C. E. LUCKE (2) 


- R. COBLEIGH (4) 


. M. BASFORD (4) W. E. HALL (4) 
. D. COLLETT (5) 


. 1. EARLL (5) C. J. H. WOODBURY (5) 


Thbrary Public Relations 
L. WALDO (1), Chmn. J. M. DODGE, (5), Chmn. 
W. M. McFARLAND (2) R. W. HUNT (1) 
C. L. CLARKE (3) D. C. JACKSON (2) 


A. NOBLE (4) J. W. LIEB, JR. (3) 
E. G. SPILSBURY (5) F. J. MILLER (4) 


Nore—Numbers in parentheses indicate number of years the member has yet to serve. 
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SOCIETY REPRESENTATIVES 


John Fritz Medal 
F. R. HUTTON (1) 
H. R. TOWNE (3) 
J. A. BASHEAR (4) 


Trustees U. E. S. 
F. J. MILLER (1) 
JESSE M. SMITH (2) 
A. C. HUMPHREYS (3) 


A.A. A.S. 


A. C. HUMPHREYS 
I. A. for T. M. 
CHARLES KIRCHHOFF 


Fire Protection Conservation Commission Engineering Education 


J. R. FREEMAN G. F. SWAIN A. C. HUMPHREYS 
1. H. WOOLSON Cc. T. MAIN F. W. TAYLOR 
J. R. FREEMAN 


SPECIAL COMMITTEES 


Refrigeration 
Ss. JACOBUS 
P. TRAUTWEIN 
. T. VOORHEES 
DE C. BALL 
. MILLER 
Power Tests 
. JACOBUS, Chmn. 
. ADAMS 
. BARRUS 
. BRECKENRIDGE 


AwOPS 


D. 
E. 
G. 
L. 
Ww. 
C. 
E. 
A. 
A. 


Conservation 
F. SWAIN, Chmn. 
W. BAKER 
D. BURLINGAME 
L. HOLMAN 
W. RICE 

Student Branches 
F. R. HUTTON, Chmn. 


QEFOe 


Flanges 


H. G. STOTT, Chmr 
A. C. ASHTON 

W. SCHWANHAUSSER 
J. P. SPARROW 


Constitution and By-Laws 


JESSE M. SMITH 
G. M. BASFORD 
F. R. HUTTON 

D. 8. JACOBUS 


P. H. Piping 


. G. STOTT, Chmn. 
. E. MOULTROP 

. P. NORTON 
. T. WHITTLESEY 
. R. HUTTON 


Involute Gears 


. LEWIS, Chmn. 
. BILGRIM 

. R. FELLOWS 
. R. GABRIEL 
- LANZA 


Pipe Treads 


. M. HERR, Chmn. 
. J. BALDWIN 

. M. BOND 
. G. FLAGG, JR. 


Society History 


. E. SWEET 
H. H. SUPLEE 


Tellers of Election 


. T. DONNELLY 
T. STEBBINS 
G. A. ORROK 


Nominating 


. C. CARPENTER 


New York, Chmn. 


. H. FERNALD 


Cleveland, O. 


. G. SPILSBURY 


New York 


San Francisco, Cal 


. J. H. WOODBURY 


Boston, Mass. 








OFFICERS 





OF STUDENT BRANCHES 


DATE 
HONORARY CORRESPONDING 
INSTITUTION AUTHORIZED PRESIDENT 
CHAIRMAN SECRETARY 
BY COUNCIL 
Stevens Inst. of Tech. | Dec. 4, 1908 Alex. C. Humphreys A. E. Bauhan A. D. Karr 


Cornell University Dec. 4, 1908 R. C. Carpenter A. W. deRevere D. 8S. Wegg, Jr. 
Armour Inst. of Tech. | Mar. 9, 1909 G. F. Gebhardt C. E. Beck F. H. Griffiths 
Leland StanfordJr.Univ.| Mar. 9, 1909 | W. R. Eckart H. H. Blee E. L. Ford 
Brooklyn Poly. Inst. Mar. 9, 1909 | W. D. Ennis A. L. Palmer R. C. Ennis 
Purdue University Mar. 9, 1909 L. V. Ludy L. Jones H. E. Sproull 
University of Kansas Mar. 9, 1909 | P. F. Walker W. H. Judy M. C. Conley 
New York University | Nov.9,1909 | C. E. Houghton Harry Anderson Andrew Hamilton 
Univ. of Illinois Nov. 9, 190° | W. F. M. Goss F. J. Schlink E. J. Hasselquist 


Penna. State College 
Columbia University 


Nov. §, 1909 
Nov. 9, 1909 


J. P. Jackson 
Chas. E. Lucke 


W. E. Heibel 
N. E. Hendrickson 


G. M. Forker 
J. L. Haynes 


Mass. Inst. of Tech. Nov. 9, 1809 Gaetano Lanza J. A. Noyes R. M. Ferry 
Univ. cf Cincinnati Nov. 9, 1909 | J. T. Faig H. B. Cook C. J. Malone 
Univ. of Wisconsin Nev. 9, 1909 | H. B. J. Thorkelson | F. B. Sheriff L. F. Garlock 
Univ. of Missouri Dec. 7, 1909 | H. Wade Hibbard F. T. Kennedy Osmer N. Edgar 
Univ. of Nebraska Dec. 7, 1909 | C. R. Richards W. O. Forman C. A. Bennett 
Univ. of Maine Feb. 8, 1910 | Arthur C. Jewett A. H. Blaisdell W. B. Emerson 
Univ. of Arkansas Apr. 12, 1910 | B. N. Wilson W. Q. Williams H. W. Barton 


Yale University 
Rensselaer Poly. Inst. 
State Univ. of Ky. 
Ohio State University 
Washington University 


Oct. 11,1910 | L. P. Breckenridge 
Dec. 9, 1910 A. M. Greene, Ji. 
Jan. 10,1911 | F. P. Anderson 
Jan. 10,1911 W. T. Magruder 
Mar. 10, 1911 


Clayton DuBosqe 
G. K. Palsgrove 
G. C. Mills 

H. A. Shulei 


W. St. C. Childs 
A. J. Parthesius 
H. L. Moore 

H. M. Bone 

F. E. Glasgow 


OFFICERS OF THE GAS POWER SECTION 


Chairman 
R. H. FERNALD 


Gas Power 

Executive Committee 
F. h. 
G. I. ROCKWOOD (1) 
. J. DAVIDSON (1) 
. D. DREYFUS (1) 
R. HUTTON (2) 
. H. SUPPLEE (3) 
R. LOW (4) 


SO 


Gas Power 
Committee on Meetings 


WM. T. MAGRUDER, Chmn. 


W. H. BLAUVELT 

E. D. DREYFUS 

A. H. GOLDINGHAM 
NISBET LATTA 

H. B. MACFARLAND 


STILLMAN (5), Chmn. 


Gas Power 
Literature Committee 


R. B. BLOEMEKE, Chmn. 
H. 8. ISHAM 

W. F. MONAGHAN 

A. W. H. GRIEPE 

W. S. MORRISON 

H. G. WOLFE 

N. J. YOUNG 

8. 0. SANDELL 

S. 1. OESTERREICHER 
J. MAIBAUM 


Gas Power 
Installations Committee 


L. B. LENT, Chmn. 
A. BEMENT 
C. B. REARICK 


Secretary 
GEO. 4. ORROK 


Gas Power Plant 
Operations Committee 


I}. MOULTROP, Chmn. 
D. ANDREW 

J. DAVIDSON 

N. DUFFY 

. J. K. FREYN 

8S. TWINING 

W. WHITING 


Qgmoasr 


Gas Power 
Membership Committee 


H. R. COBLEIGH, Chmn. 
H. V. O. COES 

A. E. JOHNSON 

F. 8. KING 

A. F. STILLMAN 

G. M. 8. TAIT 
GEORGE W. WHYTE 

Ss. S. WYER 


Notre—Numbers in parentheses indicate number of years the member has yet to serve. 
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MEETINGS OF THE SOCIETY 


The Committee on Meetings 


L. R. POMEROY (1), Chmn. H. De B. PARSONS (3 
C. E. LUCKE (2) W. E. HALL (4) 
C. H. J. WOODBURY (5) 


Meetings of the Society in Boston 
1. N. HOLLIS, Chmn. E. F. MILLER 


I. E. MOULTROP, Secy. J. D. ANDREW 
R. H. RICE 


Meetings of the Society in New York 


W. RAUTENSTRAUCH, Chmn. F. H. COLVIN 
F. A. WALDRON, Secy. E. VAN WINKLE 
R. V. WRIGHT 


Meetings of the Society in St. Louis 


E. L. OHLE, Chmn. M. L. HOLMAN 
F. E. BAUSCH, Secy. R. H. TAIT 
J. HUNTER 


Meetings of the Society in San Francisco 


A. M. HUNT, Chmn. T. MORRIN 
T. W. RANSOM, Secy. W. F. DURAND 
E. C. JONES 
Meetings of the Society in Philadelphia 
T. C. McBRIDE, Chmn. A. C. JACKSON 
D. R. YARNALL, Secy. J. E. GIBSON 
Ww. C. KERR J. C. PARKER 
JAMES CHRISTIE 
Meetings of the Society in New Haven 
E. 8. COOLEY, Chmn. L. P. BRECKENRIDGE 
E. H. LOCKWOOD, Secy. F. L. BIGELOW 
H. B. SARGENT 
Sus-CoMMITTEES ON 

Machine Tools Administration of Industrial Establishments 
WILLIS E. HALL, Chmn. CHAS. B. GOING, Chmn. 
JOHN PARKER ILSLEY Cc. U. CARPENTER 
WALTER RAUTENSTRAUCH JAMES HARTNESS 

WORCESTER R. WARNER 

STEVENSON TAYLOR 

Textiles 
CHARLES T. PLUNKETT, Chmn., Adams, Mass. 

DANIEL M. BATES, Wilmington, Del. FRANKLIN W. HOBBS, Boston, Mass. 
JOHN ECELES, Taftville, Conn. Cc. R. MAKEPEACE, [rovidence, R. I. 
EDW. W. FRANCE, Philadelphia, Pa. C. H. MANNING, Manchester, N. H. 
EDWARD F. GREENE, Boston, Mass. HENRY P. MANSFIELD, Utica, N. Y. 


EDWARD W. THOMAS, Lowell, Mass. 
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TURRET 
MACHINERY 


We build a complete line including Hollow Hexagon Turret Lathes, Turret 
Screw Machines and Brass Working Machine Tools. For the finishing of 
Steel, Cast lron or Brass—either in Bar Stock, Castings or Forgings. 








No. 8 (3}" x 14") Turret ScREwW MACHINE 
Let us send you full details. 
THE WARNER @SWASEY COMPANY 


CLEVELAND, OHIO, U. S. A. 


New Yorxk—Singer Building Dertrroit—Ford Building Cuicaco—Comm. Nat'l. Bk. Bldg. 











RIGID PRODUCTIVE ACCURATE 


Our metal turning machines are designed to meet the most exacting con- 
ditions of continuous, hard and rapid manufacture; to have an ease of manipu- 
lation that ensures a maximum production for energy expended and to 
maintain exceptional accuracy under all conditions. 

Standard or special machines for the manufacture of ANY metal product. 


Write for catalogue and specifications covering any requirements 


NILES-BEMENT-POND COMPANY 


111 Broadway, New York 25 Victoria St., London, S. W. 





1 











EXTRACTS FROM THE BOOK OF THE 


Copies of the book 








Samples of Bar Work 


JONES & LAMSON 


Springfield, Vt., U. S. A.; 97 Queen Victoria St., London, England 








HARTNESS FLAT TURRET LATHE 


sent on request. 





Samples of Bar or Chuck Work 








MACHINE COMPANY 


Germany, Holland, Belgium, Switzerland and Austria-Hungary: - Koyemann, Charlottenstrasse 112, 
Dtisseldorf, Germany. France and Spain: Ph. Bonvillain and E. y 4 a, 9a and 11, Rue des Envierges, Paris, 
France. Italy, Adler & Eisenschitz, Milan. 3 












































\ THE PLANERS OF WOODS 


COVER A WIDE FIELD IN THE MANUFACTURE OF LUMBER 
HIGH SPEED PLANERS-MATCHERS -MOULDERS 


aa S:AWOODS MACHINE CO 


CHICAGO 
NORFOLK 

NEW ORLEANS 
SEATTLE 



































To Users of Taps and Dies 











REGISTERED 
ARADE MAR 


This Trade \/ Mark Means 


an absolute guarantee of first QUALITY 


40 years on the market makes our Machine Screw Taps 
the pioneers in their class. They have no superiors, and 
are fully guaranteed 


Taps and Dies furnished to A. S. M. E. Standard at regular prices 





J. M. Carpenter Tap & Die Co., Pawtucket, R. I. 
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GARVIN 


MILLING MACHINES 


UNIVERSAL 
PLAIN 
HAND 
VERTICAL 
LINCOLN 
DUPLEX 
PROFILE ' 
INDEX 


VERTICAL SPINDLE 





Send for Descriptive Matter 





MANUFACTURED BY 





THE GARVIN 
GARVIN No. 133 Plain Milling Machine MAC H IN E CO. 
ag oe ae ie 137 Varick Street 


New York City 











CHIMNEYS 


Papers read before 
The American Society of Mechanical Engineers 


No. Price 
376 Theory and Design of Chimneys, H. B. Gale............ $0.30 
385 Peclet’s Treatment of Chimney Draught, J.B. Webb... .10 
386 The Mechanical Theory of Chimney Draught, J.B. Webb .20 
401 Chimney Draught, DeV. Wood ...................... 10 
402 Tests of Recent Formulae for Chimney Draught, Wm. 
DE. cei awn Sate oe ae eee eae eons eae eed 10 


417 Chimney Draught-Facts and Theories, R. H. Thurston § .30 
476 The Idiosyncrasies of Chimney Draught, W. E. Crane.. .10 
611 Straightening A Leaning Chimney 100ft. High, J.C.Platt .10 


Set complete, $1.25 Members’ rates are half price $1 .30 


Address Cavin W. Rice, SECRETARY, 29 W. 39th St., New York 
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WON’T YOU TRY JUST ONE 
NEW PROCESS NOISELESS PINION? 


If you want relief from noisy metal to metal 
gears you should see New Process Noiseless 
Pinions in service—preferably in your own 
shop. 


Won't you make a trial af our risk on your 
noisiest, most troublesome drive? We want the 
conditions severe for we know first that new Process Pinions will 
make good and second that their real worth will become evident 
quickest where noise and vibration nuisances are worst. 





? 


Write for book on “‘ Noiseless Transmissionof Power’ 


NEW PROCESS IS TO ALL OTHER © | RAWHIDE AS STEEL IS TO IRON 


The NEW PROCESS @ pry RAW HIDE Co. 
OFFICE & WORKS CG SYRACUSE, N.Y. 











High-Speed Steam-Hydraulic Forging Presses 


double your production with one-half 
your labor cost and steam consumption 


COST OF REPAIRS REDUCED 


Eliminates Heavy Shocks and 
Vibration 


SINGLE LEVER CONTROL 


SMALL SIZES—Single Frame Type 
LARGE SIZES—Four Column Type 
BUILT FOR ALL CLASSES OF 
FORGING, SHEARING OR PRESSING 


100 Tons to 12,000 Tons Capacity 


MANUFACTURED UNDER DAVY BROS., LTD., PATENTS 


UNITED ENGINEERING & FOUNDRY CO. 


2300 FARMERS’ BANK BUILDING PITTSBURG, PA. 
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THE HYATT 
STANDARD 





FLEXIBLE 
ROLLER 
BEARINGS 


A COMPLICATED roller bearing at 
a low price is more expensive than 
a simple one regardless of price. 


A Hyatt Roller Shafting Box consists of 
A steel-lined split box of generous length. 
A simple and effective cage. 
A set of flexible rollers. 


Simplicity begets Durability. 
Durability is essential to Economy. 
Combining all three insures Efficiency. 


Hyatt Bearings have stood the test for years, 
and made good. They save 60 to 75 per cent 
of the frictional load. 


Hyatt Rotter Bearine Co. 


NEWARK, NEw JERSEY 


Hyatt Shafting Boxes can be delivered from stock 
by representative dealers in principal cities. 





75-2089 











MANNING, MAXWELL & MOORE 


INCORPORATED 


Machine Tools, Electric Cranes 
and Engineering Specialties 


85-87-89 LIBERTY STREET NEW YORK 





RUSSELL, BURDSALL & WARD 
BOLT and NUT CO 


PORT CHESTER, N. Y 
Manufacturers of the finest grade of 


BOLTS and NUTS 


For Automobiles, Machinery and 
Engineering Work 





Branch Works at Rock Falis, Ill. 





WE BUILD A COMPLETE LINE OF NEW AND UP-TO-DATE 


BOLT AND NUT 








MACHINERY 
Including ... | 
Bolt Cutters pene Bolt and Rivet in — 
Headers, Upsetting and Forging Machines, Hy 
Hot Pressed Nut Machines, Nut Tappers, ATIONAL wacauneny (0 
Washer Machines, Wire Nail Machines TIFFIN OHIO.USA. 
and Lag Screw Gimlet Pointers —_— 











THE JANUARY JOURNAL 


We will pay $0.25 a copy for the 
January 1911 issue of The Journal 


The American Society of Mechanical Engineers 
29 W. 39th St., New York 




















Nash Gas Engines 


Operating on Producer 
Gas furnish the most Eco- 
nomical power obtainable. 

Preferred for all reliable 
power requirements. Ex- 
ceedingly close regulation 
combined with great econ- 
omy. 

Operate on Gas, Gaso- 
line, Producer Gas, etc. 


Sizes 6 to 425 H.P. 


Send for Catalogue 





Makers of the world famous Water Meters Crown, Empire, Nash, Gem, Premier 


NATIONAL METER COMPANY 


Eaublited 84 CHAMBERS STREET, NEW YORK * &; Kel 


Chicago Boston Pittsburg San Francisco Cincinnati Los Angeles 




















BALL CORLISS ENGINE 
With Non-Detaching Valve Gear 


It was the drop cut-off gear which made the Corliss Engine successful and economical for slow apeeds. 

The feature which distinguishes our High and Medium Speed Engines and makes them superior to 
all other four-valve engines is our patented non-detaching valve gear. 

This gear by positive action gives the valves the same movement that the drop cut-off of the slow 
speed Corliss produces by picking up and dropping them. 

The valve gear opens and closes the valves at the proper time, and holds the valves absolutely still 
during over half a revolution. 

The valves are given the movement necessary for the greatest durability and tightness, and the best 
form of valve is made possible. 

This engine marks the extreme limit of excellence so far reached in economy and quiet running. 


BALL ENGINE CO., Erie, Penna. 














| Boston, 131 State Pittsburg, Westinghouse Bldg. Mexico, Compania Ingeniera, 
| Chicago, 39 South La Salle St. St. Louis, Chemical Bidg. A. (successors to G. & O 











Westinghouse Double- 
Zone Gas Producers—the 
only producers that make 
an absolutely tarless gas 
from Bituminous Coal. 


Circular No. 503 gives full particulars 


The Westinghouse Machine Company 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, 
Storage Batteries and The Roney Stoker 


| New York, 165 paetuy iitente, Candler Bldg. Denver, Gas & Electric Bldg. 
Cleveland, New England Bldg. Philadelphia, Nor. Amer. Bldg. Importadora y Contratista, 8. 








Cincinnati, Traction Bldg. San Francisco, Hunt Mirk &Co. Braniff & Co.),City of Mexico. 
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Outside View of Standard 
Valve for 125 pounds 
working pressure. 


Inside View, showing Leather 
Disc for Hydraulic 
Service. 


Nelson Bronze Swing Checks 








Simple. 

None like it. 

No Joints. 

No Plugs. 

Body cast in one piece. 
Bearing for clapper 
cast solid in body. 


Only five parts in steam valve, 
with bronze disc; (the leather 
disc and nut are added for hy- 
draulic work). 


The clapper bearing swings 
easily, almost without any wear 
or friction. 


Free ball-and-socket movement 
in disc compels perfect seat. 


Full 100% flow when open. 


Works well in any position, yer- 
tical, angle or horizontal. 


All parts renewable and inter- 
changeable. 


Well balanced proportions. 
Strong. 


Standard, for 125 pounds work- 
ing pressure, tested to 250 pounds. 
Extra Heavy, for 300 pounds 
working pressure, tested to 800 
pounds. 


Design, Metal, 
Workmanship, 
same high 
grade as in Nel- 
son Gates or 


Globes. 





You can’t find 


a better. 
Showing the Bronze Disc 
Mechanism. 











Nelson Valves are made in the Gate, Globe, Angle and Check types, in 
all sizes, of Iron, Bronze or Steel, for all Pressures, for any Service. 


Nelson Valve Company, Philadelphia 


PITTSBURGH 
517 Liberty Ave. 


San FRANcIscO 
22 Battery St. 


CHIcAaGo 
17 W. Kinzie St. 


New Yor«eE 
30 Church St. 


MONTREAL 
12-14 University St. 


Butte 
56 E. Broadway 


MINNEAPOLIS 
622 Audrus Bldg. 
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The Improved 


Murphy Automatic Furnace 


For over 30 years the leading Automatic Stoker—Over 1,500,000 H.P. in operation 





SNS a 
sole 


~~ ~ al 
SB OP ” 
v. —_ 








UNITED ELECTRIC LIGHT CO., SPRINGFIELD, MASS. 


Ist order Sept. 1903— 900 H.P. 3rd order Mar. 1907—2400 H.P. 
2nd 19041900 H.-P. 4th" Jan. 1910—2400 HP. 
MURPHY IRON WORKS, Detroit, Mich, 
FOUNDED 1878 INCORPORATED 1904 








TAR 
nly 


Y PROVED a 
< 
c— 


hy, 


= ITS 

f= SUPERIOR COMPARATIVE MERITS = 
| FOR = 
cS BOILER BLOW-OFF, ETC. PS 





BECAUSE IT 


meets requirements perfectly 
without repairs or complaint 


SPECIFIED AND USED BY woveen rower pants 
JOHN SIMMONS CO., 110 centre st., New York, N. Y. 
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TO CONSULTING, OPERATING ENGINEERS AND ENGINE BUYERS 


We are now prepared to furnish Corliss engines of both simple and 
compound types, having Heavy Duty Tangye or Tubular Girder Beds, 
equipped with our new “Franklin”? patent horizental gravity latch re- 
leasing gear, enabling us to secure a rotative speed of 200 revolutions 
per minute. 

When higher speeds are required we furnish Inertia shaft governor 
in combination with our well known double ported Corliss Valves. 
Designed for either belt or direct connection. 


Write for Catalogue 





HEWES & PHILLIPS IRON WORKS newark w. J. 














RIDGWAY ENGINES 


Are distinguished by their high mechanical efficiency, 
low steam consumption, and excellent design. 


Single and Four-Valve Types. Simple, Tandem, and 
Cross Compound Engines 


RIDGWAY DYNAMO AND ENGINE CO. 
RIDGWAY, PA. 
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U. S. Automatic Injectors have an Inter- 
national Reputation for Superiority 


They have just as firm a foot- 
hold abroad as at home. Only 
genuine merit has placed the 
“U. S. Automatic” in this posi- 
tion. The more particular you 
are about securing reliable boiler 
feeding—the better it pleases 
us—for the U. S. is a reli- 
able boiler feeder. 


Send for our Engineers’ ‘‘Red 
Book’’—it slips right into the 
vest pocket, small in size, but 
large in information 


AMERICAN INJECTOR COMPANY 


DETROIT, MICH. 








sTEAMM BUCKEYE ENGINES cas. 





Buckeye Gas Engines, single and double acting have been 
brought to the point of greatest reliability. 

Lack of complications, simplicity of operation, economical gas 
consumption and moderate cost of maintainance, make the Buckeye 
Gas Engine a paying investment. 

Built in Horse Powers from 60 up. Our catalogue explains all, 
write for it. 


BUCKEYE ENGINE CO., 


SALEM, OHIO. 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Water Tube Steam Boilers 


STEAM SUPERHEATERS MECHANICAL STOKERS 
Works: BARBERTON, OHIO BAYONNE, N. J. 


BRANCH OFFICES 


BOSTON, 35 Federal St PHILADELPHIA, North American Bidg SAN FRANCISCO, 99 First Street 
PITTSBURGH, Farmers Deposit Bank Bidg NEW ORLEANS, Shubert Arcade DENVER, 435 Seventeenth Street 

SALT LAKE CITY, 313 Atlas Block CHICAGO, Marquette Bidg ATLANTA, Candler Bidg 

CLEVELAND, New England Bidg PORTLAND, ORE., Wells-Fargo Bidg HAVANA, CUBA, 1164 Calle de la Habana 
LOS ANGELES, American Bank Bidg SEATTLE. Mutual Life Bidg CINCINNATI, Traction Bidg 





JENKINS BROS. CHECK VALVES 


are made from Standard and Extra Heavy pattern, both 
brass and iron body in several different styles—horizon- 





tal, angle, vertical, swing. A\ll are fitted with the 
Jenkins Disc, thus assuring a tight seat. And as the 
Jenkins Disc takes practically all the wear, the seat is 
seldom injured, and valves give long and satisfactory 
_~ service without requiring attention or repair. 


Catalogue mailed on request. 


J E N K | N § B R 0 S$ ‘ NEW YORK BOSTON PHILADELPHIA CHICAGO 








ALLIS-CHALMERS STEAM TURBINES 
‘*Sold on their Operating Record.”’ 


Write for Bulletins 


Allis-Chalmers Company 


Milwaukee, Wisconsin 











POWER FOR 2c A KW. HOUR 


Ifyou are paying more than this for lighting and power current 

agg my throwing good money away,—might just as well get a K.W. 

r. tor two cents and put the difference in your pocket. Hundreds 
of plants are already running as economically as this by using 


AMERICAN BALL ANGLE COMPOUND 
DIRECT CONNECTED UNITS 


Che Angle Compound Unit is built especially for isolated piaot 
service. It has superior steam economy, gets twice as much power 9n 
the same floor space as a simple engine, needs very little attention 
(as it has no complicated valve gears and automatic lubrication), 
sets up absolutely no vibrations, and is therefore suitable for use in 
apartment houses, hospitals, hotels, etc. Write for catalog. 


AMERICAN ENGINE COMPANY 
42 RARITAN AVE. 23 BOUND BROOK, N. J. 
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Electric Pyrometers 


Write for new 56-page illus- 
trated catalogue listing Indica- 
ting and Recording outfits and 





- including partial list of users. 


THE BRISTOL CO., wartersurRy, CONNECTICUT 





HEINE “tet BOILERS 
SUPERHEATERS 


Heine Safety Boiler Co., St. Louis, Mo. 


BRANCH OFFICES 
Boston New York Philadelphia Pittsburgh Chicago Cincinnati New Orleans 





Hamilton Corliss Engines are good en- 
gines. So are Hamilton Power Pumps. 


Our special semi-steel, steel reinforced anvil 
blocks are built for rigid service. 


SEND FOR BULLETIN “F"’ 


THE HOOVEN-OWENS-RENTSCHLER CO. 
HAMILTON, OHIO 








WE SPECIALIZE 


We concentrate our entire attention on valves and hy- 
drants and do not have a line of miscellaneous sundries 
such as fittings, boiler trimmings, etc., to divide our 
interests. Thus we can give valves particular attention. 

The result of this concentrated effort is shown in Ken- 


nedy Valves—it shows in their design, workmanship 
and finish 


THE KENNEDY VALVE MFG. CO. 


Main Office and Works, 1028 E. Water St., ELMIRA, N. Y. 
Branch Office and Warehouse, 45 Beekman St., NEW YORK CITY. 


Agencies, 666 Western Union Bldg., Chicago, Ill. 
600 Bessemer Bldg., Pittsburg, Pa. 
262 Market St., San Francisco, Cal. 
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Massachusetts Standard Quality 


BOILERS 


Return Tubular Internally Fired Upright and Water Tube 
PLATE WORK OF EVERY DESCRIPTION 


ROBB ENGINEERING CO. Ltd. 


Waverly St., South Framingham, Mass. 








Condensers 


Papers read before 


The American Society of Mechanical Engineers 
No. 
291 Surface Condensers, J. M. Whitham 
534 An Evaporative Surface Condenser, J. H. Fitts 
693 A Self Cooling Condenser, R. Alberger 
798 Cooling Tower and Condenser Installations, J. H. Vail 
1072 Condensers for Steam Turbines, Geo. I. Rockwood 


Set Complete, $ .75 Members’ rates are half price 


Address Catvin W. Rice, SecRETARY, 29 West 39th St., New York 





ALLIS-CHALMERS GAS ENGINE UNITS 
400,000 B.h.p. in Successful Operation. 


Write for information 


Allis—-Chalmers Company 


Milwaukee, Wisconsin. 








EVERY WHEEL THAT TURNS 


will sooner or later run on anti-friction bearings, saving 
25 to 50 per cent of power cost. 
Our Engineering Department will gladly co-operate 


with you in the selection or design of bearings for your 
requirements. 


STANDARD ROLLER BEARING COMPANY 
PHILADELPHIA 
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Steam Turbine Driven 


Positive Pressure Blower 


Constant Flow 


Centrifugal compressors discharge air in an 


Floor Space and Weight 


A General Electric Centrifugal Air Com- 
pressor occupies much less floor space than a 
positive pressure blower. 


Are lighter, more easily handled and require 
a small, cheap foundation. 


Efficiency 


The positive pressure blower has revolving 
drums which are subject to considerable air 
leakage if they clear each other, and if they 
come in contact they wear rapidly and cause 
leakage by reason of such wear. Centritugal 
compressors are free from these defects as they 
have no rubbing parts inside the air space. 
Actual tests under similar operating conditions 
over long periods have proven the latter ma- 
chine the most efficient. 


Positive pressure blowers waste air on light 
loads to keep down the volume, thus wasting 
costly power, while centrifugal compressors 
automatically reduce loads on motor at light 
load without waste of air. 


Based on actual air delivered, positive pres- 
sure blowers are not more efficient when new 
than G-E Centrifugal Compressors, and con- 
stantly become less efficient as the machines 
wear, whereas the efficiency of the G-E Com- 
pressor never decreases, 


General Electric Company's 
Centrifugal Air Compressors 


SUCCESSORS TO THE 









Electric Motor Driven 


unvarying stream, while positive pressure 
blowers discharge air in a series of noisy pul- 
sations. 


Centrifugal compressors do not require ex- 
pensive and cumbersome storage tanks to 
secure uniform flow. 


Direct Drive 


Positive pressure blowers are provided with 
gears or belts which are a constant source of 
annoyance. Centrifugal compressors have 
their impeller mounted on shaft with motors. 


Lubrication 


Centrifugal compressors are lubricated in a 
positive and automatic manner, while the lu- 
brication of positive pressure blowers is uncer- 
tain and non-automatic. 


Automatic Air Blast 
Regulation 


A steady flow of air is maintained at con- 
stant pressure and speed under varying volume 
conditions of centrifugal compressors, and 
should delivery pipe become clogged, load on 
fan will fall off instead of becoming excessive 
as with direct blower types. 


Write our nearest local office for Bulletin 4774 —estimates and deliveries 


General Electric Company 


Principal Office 
Schenectady, N. Y. 


The Largest Electrical Manu- 
facturer in the World 


Sales Offices in 
All Large Cities 
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THE TRIPLEX BLOCK 
The Question of Safety 


E know what happens to Chain Blocks—how 
they are neglected, abused and overloaded. 





So before a Triplex Block leaves our works we test it— 
subject it to a series of lifts and shocks and strains 
that would ruin an ordinary device. 


Which is why you can trust a Triplex Block—day 
after day in the regular work—and all of a sudden, in an 
emergency—when it grimly pulls your fat out of the 
fire, as though to remind you that you had put your 
trust in the right place when you bought it. 


Why not let us send you the Book of Hoists. 
The Yale & Towne Mfg. Co. 


9 Murray Street New York, U.S.A 





























The plain truth 
about wire rope 


There are just two ways in the wide world to cheapen wire rope; 


All Rush the rope through—kinks, twists, imperfections and 
all—or 


(2) Substitute cheap material. 

The buyer who insists on low prices forces the maker to one or 
both of these evils. 

That is all there is to the cheapening poten analy a-l-l. 

Therefore the buyer of cheap ropes buys a liability to much 
trouble—much expense 

On the other hand, “YELLOW STRAND” ROPE stands first, 
last, always, for HONESTY, SAFETY, DURABILITY. 

And in the end 7 is vastly the CHEAPEST in the true sense o 
REAL ECONOM 

If you don’t 4 cheap ro , stipulate “YELLOW STRAND.” 
And demand that “YELLOW STRAND” appear on the invoice. 


Ask for Catalogue No. 2. 


BRODERICK & BASCOM ROPE CO. 
ST. LOUIS, MO. 


Works: BRANCHES: 
St. Louis, Mo. 76 Warren St., New York 
Seattle, Wash. Seattle, Wasb., San Francisco 
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MEAD -MORRISON 
MANUFACTURING COMPANY 





ELECTRIC HOISTS 


HE Mead-Morrison line of Electric Hoists 
includes types adapted for every class of 
service. They are designed and constructed to 
meet the most exacting requirements of Quarry- 
men, Contractors and Bridge Builders; Railroad, 
Dock, Sewer and Subway Construction; Dredg- 
ing, Logging, Hauling, Erecting and Pile Driving; 
Ships, Docks, Coal Wharves, Mines, ete. Our 
Engineers will be glad to co-operate with you in 
solving your hoisting problems. Correspondence 


invited. 
WORKS AND GENERAL OFFICES 
Cambridge, Mass. 
New York - 149 Broadwa Pittsburg, - 108 Parkway, N.S. 
Chicago - Monadnock Bloc: San Francisco Metropolis Bank Bldg. 
Baltimore, - 821 Equitable Building New Orleans, - 110 North Peters St. 


Montreal - 286 St. James St. 
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Jeffrey 


Elevating, Conveying and 
Power Transmission Machinery 





JEFFREY PILLOW BLOCKS 


Journal Boxes, Pulleys, Fric- 
tion Clutches, Rope Drives. 





JEFFREY HANGERS 


(Drop or Post) adjustable Ball and Socket with 
plain or self-oiling bearings. 


Catalog sent on request. Favor us with your specifications. 


The Jeffrey Mfg. Company, Columbus, Ohio 











Conveyor Belt User 


Have you had trouble with the Edge of Your Belt? 
Does it come loose, peel, break off, or wear away? 


Then let your next belt be a 
Goodrich 
Conveyor 
Belt 


This is the best edge ever put on a conveyor belt. Notice how the 
top cover is carried around into the back cover without leaving a thin 
corner to break loose. No square corners to catch. No molded edge 
to peel off. The edge is formed by a special process of our own and 
is vulcanized before the rest of the belt so that the adhesion of the 
corner around the edge is as perfect as elsewhere. This edge cover 
stays on until worn off and thus protects the fabric from the entrance 
of moisture which quickly deteriorates the whole belt and causes the 
thick top cover to peel off. We make a good belt with a real edge. 


The B. F. Goodrich Company 


Akron, Ohio 





Edge Construction—Goodrich Conveyor Belt = 
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e H-J-REEDY 2°" 


CINCINNATI, O. 


ELEVATORS 


EVERY TYPE. 





Elevators 


Papers read before The American Society of Mechanical Engineers 
No. Price 


actin 5 adinid baa bw AS dame RRM SE eC Alnde a elew aren $0.50 
ee I, 02 BR, POMBE... ona. c isc eic cans se dew sbsieesecesess 10 
981 Test of a Hydraulic Elevator System, R. P. Bolton............. 10 
1128 Test of a Plunge Elevator Plant, A. J. Herschmann............. .30 
ee A og DS | ny eae 40 

$1.40 
Set Complete $1.25 Members’ rates are half price 


Address Catvin W. Rice, Secretary, 29 West 39th St., New York 








THE 
STANDARD 


“WIRE 
ROPE 














22 














ALLIANCE CRANES All Types 


Also Rolling 
Mill and 
Hydraulic 
Machinery, 
Steam Ham- 
mers, Punches and Shears, Scale Cars, Copper 
Converting Machinery, etc. 


THE ALLIANCE MACHINE CO. ALLIANCE, OHIO 


Pittsburg Office, Frick Building. Birmingham Office, Woodward Building 












= COMPLETE EQUIPMENT 
| AND CRANES OF ALL KINDS FOR 
GREY IRON, STEEL AND MALLEABLE 
FOUNDRY PLANTS 


Buildings designed and furnished. Equip- 
ment installed and operated. lant 
delivered to purchasers ready to run. 


WHITING FOUNDRY EQUIPMENT CO. 


Manufacturers, Engineers, Designers 
HARVEY, ILL. (Chicago suburb) 





ELECTRIC TRAVELERS 
All Types for Every Service 








If you need ELECTRIC AND HAND TRAVELING CRANES 
Learn about 


Made to suit the most exacting engineering requirements and the most severe 


duty. All types, capacities and sizes. Safety to employes given especial con- 
sideration in all our designs. 


NORTHERN ENGINEERING WORKS. 5750". 


ICH. 
NEW YORK OFFICE, 120 LIBERTY STREET - CHICAGO, 539 MONADNOCK 


















CLYDE Hoisting Engines 


-- EMBODY — 

Steel Gears and Ratchets, Bronze Bushed Drums, 

Large Shafts and Bearings, Positive Frictions, 

Large Boilers and other Important Features 
Send for Descriptive Catalog 


CLYDE IRON WORKS 
DULUTH, MINN. 
CHICAGO, ILL., 318-19 FISHER BLDG. 
NEW YORK NEW ORLEANS SAVANNAH HOUSTON, TEXAS 
30 Church 421 Carondelet 501 Germania 1415 Carter 
Street Street Bank Bldg. Bldg. 
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vz, Simoes sed Dwolx American Service Pumps 


are ideal for intermittent service. 
They cannot short stroke, race 
or pound and can be adjusted to 
suit conditions. We guarantee 
very low steam consumption and 
minimum cost for repairs. 


F American Steam Pump Company 
Battle Creek, Michigan 


Write for Bulletin No. $27 B 











GOULDS 


_ Triplex Power Pumps will meet your pumping 
problem more economically than any other type. 
Their great saving and efficiency is acknowledged 
by Engineers everywhere. 


Write for Complete Catalog 
THE GOULDS MFG. CO. 
78 W. Fall Street Seneca Falls, N. Y. 


Branches in all large cities 























VENTURI METER 
FOR BOILER FEED LINES 


The lower or indicator dial shows whether the feed pump is working 
properly, because any oscillation of the indicator hand proves conclu- 
sively that there is a pulsating rate of flow and in nine cases out of ten 
such action is due to defective pump valves. For boiler feed service 
this dial is usually graduated in “pounds per hour.” The middle or 
counter dial is usually graduated in “total pounds” and if readings be 
taken each day, the amount of feed water can be compared with the 
coal consumption and the ‘‘evaporation per pound of coal” can thus be 
easily obtained. 


+ BUILDERS IRON FOUNDRY, Providence, R. I, 














CENTRIFUGAL 
PUMPING MACHINERY 


Of all Descriptions 


MORRIS MACHINE WORKS 


BALDWINSVILLE, N. Y. 


HENION & HUBBELL, Agents, 61-69 N. Jefferson 
Street, Chicago, Ill. 


H. A. PAINE, Agent, Houston, Tex. 
- New York Office, 139-41 Cortlandt Street 


























Gas Engines 


PAPERS READ BEFORE THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


No. Price List 

836 Entropy Temperature Diagram of a Gas or Oil Engine, 
Sr as wig ap Withian SPR od hohe ais heen a eas .20 
843 An Efficiency Test of aGas Engine, C.H. Robertson.... .30 

861 The Gas Engine Hot Tube as an lIgnition-Timing Device, 
le er EE dcndbakeevekseveteheetaseenna os .30 

875 Efficiency of a Gas Engine as Modified by Point of 
ti Wh Ci atithcseiaesecasenabewidanee .20 
879 A New Principle in Gas Engine Design, C. E. Sargent... .30 

895 Efficiency Tests of a One-Hundred and Twenty-Five 
Horse Power Gas Engine, C. H. Robertson.......... .40 

920 A New Valve Gear for Gas, Steam and Air Engines, 
i «tlcnn nt pb ened eke andawanek 466 b0%s .20 
950 Working Details of a Gas Engine Test, R.H. Fernald... .25 
961 Entropy Analysis of the Otto Cycle, S. A.Reeve........ 10 
989 A Method of Testing Gas Engines, E. C. Oliver........ .10 

990 Performance of an Internal Combustion Engine, H. F. 
hh ddd che ebhenee ha kent Aman kh Mahaa nate x .20 

991 Tests of a Twelve Horse Power Gas Engine, C. H. Robert- 
Riss indi nd wana Maia eels aay ikea sak .20 
1023 A Compact Gas Engine, Beam Type, C. H. Morgan..... .20 

1031 Commercial Gas Engine Testing and Proposed Standard 
Se NE, eG ns onc cccewonccccesnenes .30 

1167 Control of Internal Combustion in Gas Engines, C. E. 
DN + 6G stb eehanen dao he Mea ane ee tiwe a < .20 

1202 The Horse Power Friction Losses and Efficiency of Gas 
ound CRE names, Te, GH. BEGUM, occ ce ccccccccscccecsss .10 

1240 Offsetting Cylinders in Single-Acting Engines, T. M. 

I ins sshd dna ha laiaas ia winded niin kas .20 

S (15) X-A Method of Improving the Efficiency of Gas Engines, 
Wi (iécndkedcneubeeseseepedteadeeens .10 

First Large Gas Installation in American Steel Works, 
ica dia whee hed abd ek babes dake .60 
$4.45 


- Set complete, $4.00 





Members’ rates are half price 


Address Catvin W. Rice, Secretary, 29 W. 39th St., New York. 
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NEW YORK UNIVERSITY 
SCHOOL OF APPLIED SCIENCE 


DsprarTMEnts oF Civil, Mechanical and Chem- 
ical Engineering. 


For announcements or information, address 
| Cuar.tes Henry Snow, Dean. 
UNIVERSITY HEIGHTS, N. Y. CITY. 


TUFTS COLLEGE 


DEPARTMENT OF ENGINEERING. Civil, Me- 
chanical, Electrical and Chemical Engineering. 
New laboratories and excellent equipment. 
Beautiful site within four miles of Boston. Pre- 
paratory department for students who have had 
engineering practice, but insufficient prepara- 
tion for college work. For information concern- 
tng courses and positions of graduates, address 


Pror. G. C. Antnony, Dean, 


TUFTS COLLEGE P. O., MASS. 


ENGINEERING SCHOOLS AND COLLEGES 


POLYTECHNIC INSTITUTE OF 
BROOKLYN 


Coursz In MgcHANICAL ENGINEERING, Even- 
ing Post-Graduate Courses. Fred. W. Atkin- 
son, Ph.D., President; W. D. Ennis, Member 
A. 8. M. E., Professor Mechanical Engineering. 





THE RENSSELAER POLYTECH- 
NIC INSTITUTE 


Courses in Civil, Mechanical and Electrical 
Engineering and General Science leading to the 
degrees, C. E., M. E., E. E. and B. 8. 

Unsurpassed laboratories for Mechanical and 
Electrical Engineering. 


Cataloguesent upon application, TROY, N.Y. 








PROFESSIONAL CARDS 








THE ARNOLD COMPANY 


Engineers—Constructors 


Electrical—Civil—Mechanical 


105 South La Salle Street, CHICAGO. 





BERT L. BALDWIN 
Member A. 8. M. E. and A. I. E. E. 


Plans, Specifications and Superintendence o' 
Manufacturing Buildings, Plants and Equip- 
ments of same. 


Perin Building, CINCINNATI, OHIO 





F.W.Dean H.M.Haven Wm. W. Crosby 
Members A. S. M. E. 


F. W. DEAN, INC., 
Mill Engineers and Architects, 


Exchange Building, 53 State St., 
BOSTON, MASS. 





ELECTRICAL TESTING 
LABORATORIES 
Electrical and Mechanical Laboratories 


Tests of Electrical Machinery, Apparatus and 
Supplies. Materials of Construction, Ceal, 
Paper, etc. Inspection of Material and Appa- 
ratus at Manufactories. 
80th Street and East End Avenue, 

NEW YORK CITY. 


J. A. HERRICK, Consulting Engineer 
Member A. S. M. E. 

The Herrick Patented Gas Producers, Gas and 
Air Valves, Gas Furnaces, Regenerative and Di- 
rect Fired—all purposes. 

Room 1603, No. 2 Rector St., N. Y. City 





CHAS. T. MAIN 
Member A. 8. M. E. 
Mill Engineer and Architect 
201 Devonshire Street, BOSTON, MASS. 


J. Wm. PETERSON 
Lubrication Engineer 


Specialty: Plans, Specifications and Superinten- 
dence of Power Plant Oiling Systems and 


General Machinery Lubrication 
NEW YORK CITY 


50 Cuurcn Street 











MACHINE SHOP EQUIPMENT 


MACHINE SHOP EQUIPMENT 


BUTTERFIELD & CO. 


Derry Line, Vt. New York, 126 Chambers St. Rock Istanp, P. Q TAPS 
Manufacturers of Taps, Dies, Screw Plates, Stocks and Dies, Tap and 
Wrenches, and all Thread Cutting Tools. Our goods are not surpassed by DIES 


any in the world. 








THE CARBORUNDUM COMPANY if 
NIAGARA FALLS, N. Y. 


| 
Sole manufacturers in America of Carborundum, the hardest, sharpest, quickest | 
cutting and most uniformly perfect abrasive material known. The Carborundum pro- | CARBORUNDUM 
| ducts include: Grinding Wheels for every possible grinding need, Sharpening Stones, PRODUCTS 
| Oil Stones, Rubbing Bricks, Carborundum Paper and Cloth, Valve Grinding Compound, 
Ce arborundum Grains and Powders, and Garnet Paper. 





— 


THE J. M. CARPENTER TAP & DIE CO. 








PAWTUCKET, R. I. TAPS 
Carpenter’s Tools for cutting Screw Threads, Taps, Dies, Screw Plates, and 
| | Dies and Stocks, Tap Wrenches, etc., have been 38 years on the market DIES 
| and 38 years in the lead. 
niniiai - | 
CINCINNATI GEAR CUTTING MACHINE CO. 
CINCINNATI, O. a 
| CUTTING 
Our Automatic Spur Gear Cutting Machines exceed in power and| wacwines 
capacity and equal in accuracy any machines of their type made. | 
ES — z Ie ate oe 
THE ‘CINCINNATI SHAPER co. 
| CINCINNATI, O. SHAPING 


We manufacture the most complete line of Shapers made, including 
| Plain Crank, Back Geared Crank, Geared Rack, Open Side and Traverse BACIINES 
Shapers, as well as Crank Planers. 


THE FELLOWS GEAR SHAPER CO. 


SPRINGFIELD, VT. GEAR 
The Gear Shaper cuts the smoothest gears in use, because the cutter is a theoreti- | SHAPERS 
eally correct generating tool and is — after being hardened. It is also the 
fastest machine on the market by 25 to 50%. Liters ature gives reasons in ' detail. 


THE GARVIN MACHINE COMPANY 


137 Varicx St. NEW YORK CITY MILLING 
Manufacturers of a complete line of Plain and Universal Millin ng Machines, Screw MACHINES 


Machines, Monitor Lathes, Tapping Machines, Duplex Drill Lathes, Speed Lathes, Cut- 
ter Grinders, Automatic Chucks, etc. 
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HOLLOW 
SET 
SCREWS 


TURRET 
LATHES 


HEAVY DUTY 
BORING 
MILLS 


LATHES 


MILLING 
MACHINES 


MACHINE 
TOOLS 


ENGINEERING 
SPECIALTIES 


BOLT AND 
NUT 
MACHINERY 


PINIONS 
AND 


GEARS 


MACHINE 
TOOLS 
CRANES 





MACHINE SHOP EQUIPMENT 








HAMMACHER, SCHLEMMER & CO. 
New York, since 1848 4th Avenue and 13th Street 
Hardware, Tools and Supplies 
Including Hollow Set Screws. See special advertisement under ‘*Ma- 
chine Shop Equipment. ’”’ 














JONES & LAMSON MACHINE CO. 
SPRINGFIELD, VT. 


Manufacturers of the Hartness Flat Turret Lathe; made in two sizes 
for both bar and chuck work. 











b. 








THE KING MACHINE TOOL CO. 
CINCINNATI, O. 
Vertical Turret Machines, 28” and 34”. Vertical Boring and Turning 








Machines, 42” to 84”, inclusive. 





THE R. K. LE BLOND MACHINE T 
CINCINNATI, OHIO. 


We manufacture a complete line of Heavy Duty Lathes and Milling Machines. 
They are scientifically designed, so the power is limited only by the strength of the | 
cutting tool. It will pay you to investigate our machines. Catalogue upon request. 


OOL CO. 


MANNING, MAXWELL & MOORE, Inc. 
SINGER BUILDING, NEW YORK 


Are the largest and best known distributors of Machine Tools in the 
world and carry in stock the product of the foremost designers of the 
many branches of machine tool building in the United States. 





THE NATIONAL MACHINERY CO. 


TIFFIN, OHIO 


We build a complete line of Bolt and Nut Machinery, including Bolt Cutters 
(threaders), Bolt and Rivet Headers, Upsetting and Forging Machines, Hot Pressed 
Nut Machines, Nut Tappers, Washer Machines, Wire Nail Machines and Lag Screw 


Gimlet Pointers. | 


ae 








THE NEW PROCESS RAW HIDE CO. 
SYRACUSE, N. Y. 


Manufacturers of New Process Noiseless Pinions and also of accurately 
cut Metal Gears of all kinds. 











NILES-BEMENT-POND CO. 
111 Broapway NEW YORK 


Metal Working Machine Tools, all kinds and sizes. Niles Cranes, 2 to 
200 tons capacity. Hydraulic Machinery. Steam and Drop Hammers. | 
Small Tools and Gauges. Catalogs mailed upon request. 
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MACHINE SHOP EQUIPMENT 


RUSSELL, BU RDSALL & WARD BOLT & NUT CO. | 
PORT CHESTER, N. Y. "—" 


Manufacturers of the finest grade of Bolts and Nuts for automobiles, | NUTS 
machinery and enpenning work. 








UNITED ENGINEERING & FOUNDRY CO. 











9300 Farmers’ Bank Bldg. PITTSBURG, PA. STEAM 
Manufacturers of High-Speed Steam Hydraulic Forging Presses. HYDRAULIC 

Single Lever Control. Built for all classes of Forging, Shearing or Press- FORGING 

ing. 100 to 12,000 tons — 7 | PRESSES 


WALTHAM MACHINE w ORKS 


WALTHAM, MASS. PRECISION 
Our Bench Lathes swing 8”, will take §” rod through the chuck and the workman- BENCH 
ship is of the highest watch machine standard. It isa necessity in the modern tool 
room. Catalog for those interested. Also makers of Automatic Precision Bench LATHES 


Machinery. 








THE WARNER & SWASEY COMPANY 
CLEVELAND, OHIO 
BRANCH OFFICES: NEW YORK CHICAGO DETROIT TURRET 


We offer a most complete line of high-grade Turret Lathes for producing work LATHES 
accurately, rapidly and economically. Our catalog, which describes these machines 
fully, will be mailed on request. 











=e 


PAPERS FROM TRANSACTIONS OF A. S. M. E. 


No. 857. The Automobile Wagon for Heavy Duty. A. Herschmann, price $.20; No. PAPERS 
1127. Steam Plant of the White Motor Car. R. C. Carpenter, price $.40; No. 1147. Ai ON 
Cooling of Automobile Engines, John Wilkinson, price $.10, No. 1148. Material for 
Automobiles, Elwood Haynes, Price $.10. AUTOMOBILES 


Set complete, $.70; Members’ rates are half price. 





STEAM ENGINES AND BOILERS 





—_—_——— a 
ALMY WATER TUBE BOILER CO. a 
PROVIDENCE, R. I. WATER TUBE 
Manufacturers of Almy Patent Sectional Water Tube Boilers for steamships, BOILERS 
river steamers, both propeller and stern wheel, torpedo boats, fire boats, launches. 
Donkey Boilers for steamships and for all kinds of stationary work. ; 





“AMERICAN ENGINE CO. 
42 Raritan Ave. BOUND BROOK, N. J. 


Builders of American Ball Angle Compound Engines. Angle com- ENGINES 
pound, 80 to 1,000 h. p.; double angle compound, 160 to 2,000 h. p.; four 
cylinder triple, 120 to 1,600 h. bas 











nsesinenesscanentn - . a — — 
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WATER TUCE 
BOILERS 


STEAM 
ENGINES 


ENGINES 
STEAM ano GAS 


STEAM ENGINES AND BOILERS 


| THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Water Tube Steam Boilers, Steam Superheaters, Mechanical Stokers. 


BALL ENGINE COMPANY 
ERIE, PA. 


Builders of Ball Single Valve Automatic and High Speed Corliss Engines with 
non-detaching valve gear, for direct connection, or belting to electric generators. 


| 
| 
| 





BUCKEYE ENGINE CO. 
SALEM, OHIO 


Builders of Steam and Gas Engines; high in duty, superior in regu- 
lation. Buckeye Four-Stroke Cycle Gas Engine, single and double-acting, 
in powers from 50 to 6000 h. p. 












































STEAM ERIE CITY TRON WORKS 
BOILERS AND | ERIE, PA, 
ENGINES Boilers: water tube, horizontal tubular, return tubular, water bottom portable, 
FEED-WATER | open bottom portable and vertical tubular. Engines: four valve, enclosed high speed, 
HEATERS automatic, center crank, side crank, portable. Feed-Water Heaters from 25 to 600 h.p. 
HARRISBURG FOUNDRY & MACHINE WORKS 
STEAM HARRISBURG, PA. 
ENGINES Manufacturers of Fleming-Harrisburg Horizontal Engines, Corliss and 
Single Valve, Simple, Tandem and Cross Compound. 
| HEINE SAFETY BOILER CoO. 
WATER ST. LOUIS, MO. 
Piel Heine Water Tube Boilers and Superheaters, manufactured in units of 
from 50 to 600 H. P., will materially reduce power plant expense. 
HEWES & PHILLIPS IRON WORKS 
STEAM sis , ‘ NEWARK, N. J. “— 
akers of improved Patent, Double Port Corliss Engines, Heavy Duty 
ENGINES | or Girder Frame, Simple or Compound, having our new Franklin High- 
| speed Liberating Valve Gear. 
THE HOOVEN, OWENS, REN TSCHLER CO. 
ENGINES HAMILTON, OHIO. 
TURBINES Manufacturers of Hamilton Corliss Engines, Hamilton High Speed 
CASTINGS | Corliss Engines, Hamilton Holzwarth Steam Turbines, Special Heavy 
Castings. 
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STEAM ENGINES AND BOILERS 


A. L. IDE & SONS 


SPRINGFIELD, ILL. STEAM 


ENG 
The Ideal Engine. Built for all power purposes, in simple and com- —— 


| pound types. 


GAS ENGINES 


| PROVIDENCE ENGINEERING WORKS ass ence 
| 


PROVIDENCE, R. I. GAS 
Rice & Sargent Higher Speed Corliss Engines, Improved Greene or 
Engines, Providence Gas Engines and Gas Producers, Providence Steam TURBINES 
Turbines, Automobile Motors and Parts, Special Machinery. URBINE 





| RIDGWAY DYNAMO AND ENGINE CO. 
RIDGWAY, PA. ENGINES 


Ridgway Engines; four-valve, cross compound, belted, single-valve, GENERATORS 
| tandem compound, direct connected. Ridgway Generators; alternating 
current, direct current, belted and engine types. 





ROBB ENGINEERING CO., LTD. 
Waverly St., SOUTH FRAMINGHAM, MASS. 
11 State St., BOSTON 90 West St, NEW york BOILERS 


Robb-Mumford Internally Fired Boiler, Water Tube, Return Tubular, 
and other types of boilers; Smoke Stacks, Tanks, etc. 








ee TURBINES 
THE WESTINGHOUSE MACHINE CO. — 
EAST PITTSBURG, PA. PRODUCERS 
Designers and builders of Steam Turbines, Steam Engines, Gas En- | CONDENSERS 
‘eae Gas Producers, Condensers and Mechanical Stokers. STOKERS 





GAS ENGINES AND GAS PRODUCERS 





ALLIS-CHALMERS COMPANY 
MILWAUKEE, WISCONSIN — 
ENGINES 
Builders of Gas Engines to operate on producer gas, natural gas or 
furnace gas, capacities from 300 to 5000 B.H.P. 








THE BRUCE-MACBETH ENGINE CO. 
Successors to THE BRUCE-MERIAM-ABBOTT COMPANY GAS ENGINES 
2116 Centre St., N. W., CLEVELAND, O. sana 
Vertical Gas Engines, Two and Four Cylinders. For natural or pro- —_ 
ducer gas. 15 to 300H.P. Economy, reliability and simplicity unex- 
celled. 
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GAS ENGINES AND GAS PRODUCERS 





acrnicenarina | TE LA VERGNE MACHINE COMPANY 














an 
eee 1123 E. 1387n Sr. NEW YORK CITY 
OIL AND GAS Refrigerating and Ice Making Machinery, 5 to 600 tons capacity; Oil 
ENGINES Engines up to 350 B. H. P.; Gas Engines 75 to 2400 B. H. P. 
oe 
AUGUST MIETZ IRON FOUNDRY & MACHINE WORKS | i 
OlL 123 Morr Sr., NEW YORK 
ENGINES Oil Engines, Mar‘ne and Stationary, 2-400 h.p., 100,000 h.p. in oper- 
ation. Direct coupled or belted to Generators, Air Compressors, Pumps, { 
Hoists, etc., etc. 
NATIONAL METER COMPANY 
| (ae so CHICAGO BOSTON 
PRODUCERS Nash Gas Engines and Producers are capable of running at their rated 
load for ten consecutive hours on one charge of fuel; will develop a B. h, p. 
hour on one pound of coal; are reliable because they’re Nash. 











POWER PLANT AUXILIARIES AND SPECIALTIES 

















AMERICAN INJECTOR COMPANY 
DETROIT, MICH. 

aan U. S. Automatic Injectors, Ejectors, Jet Pumps, Drive Well Jet Pumps, 
Exhaust Injectors, Fire Plugs, Grease Cups, Oil Cups, Oil Pumps, Water 

Gages, Gage Cocks, lubricating devices and other steam specialties. 
AMERICAN STEAM GAUGE AND VALVE MFG. CO. 
VALVES BOSTON, MASS. EsTaBLIsHED 1851 

GAUGES 


Presssure and Recording Gauges, Engine Room Clocks and Counters for all pur- 
INDICATORS poses. Iron and Brass Pop Safety and Relief Valves for stationary, marine and loco- 

— use. The American Thompson Improved Indicator with new improved detent 
motion. 





, _ 
| THE ASHTON VALVE CO. 

VALVES | BOSTON NEW YORK CHICAGO 
Makers of the Ashton Pop Safety Valves, Water Relief Valves, Blow | 


GAGES | Off Valves, Pressure and Vacuum Gages. All of a superior quality and 
| guaranteed to give greatest efficiency, durability and perfect satisfaction 
RECORDING THE BRISTOL COMPANY 
GAUGES WATERBURY, CONN. 
and Bristol’s Recording Pressure and Vacuum Gauges. Bristol’s Recording Ther- 


mometers. The Wm. H. Bristol Electric Pyrometers. Bristol’s Recording Voitmeters, | A 
INSTRUMENTS | ammeters and Wattmeters. Bristol’s Recording Water Level Gauges. Bristol’s Time | 
, Recorders and Bristol’s Patent Steel Belt Lacing. 


eemenennnsnen —— —_—— _ a { 
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POWER PLANT AUXILIARIES AND SPECIALTIES 


HENRY W. BULKLEY | 
ORANGE, N. J. 
The Bulkley Injector Condensor is guaranteed to form the best vacuum 
| by head of water or by supply pump. In general use on all classes of 
engines. 








INJECTOR 
CONDENSORS 








|CHAPMAN VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 


BOSTON NEW YORK 8T.LOUIS PITTSBURGH CHICAGO PHILADELPHIA SAN FRANCISCO VALVES 


Brass and Iron Valves for steam, water, gas, oil, etc. Sluice Gates. 
| Send for catalogue. 








—— | 





CROSBY STEAM GAGE AND VALVE CO. 
€ N, MASS. 
Steam, Gas, Hydraulic Indi Seat - Mari Loc ti Safety Val weidhgrpene 
, Gas, " ; Stationary, Marine, comotive Safety Valves; 
Gages or al puianiiaaen tnonantlions Teoteenatie: Chie Whistler: Sight feed Lubricae APPLIANCES 


tors; Globe and Angle Valves, Iron and Brass, for high pressures; Blow-off Valves; Gage 
Testing Instruments; Boiler Testing Instruments; Planimeters and other specialties. 





DEARBORN DRUG & CHEMICAL WORKS BOILER 
General Offices and Laboratories: McCormick Bldg., CHICAGO WATER 
Analyze gallon samples of boiler waters, and furnish reports to steam iametieinpeintahd 

users, gratis. Prepare scientific water treatment for the prevention of scale, BOILER 

corrosion, pitting, foaming, and all troubles caused from boiler waters. COMPOUND 














THE ENGINEER COMPANY | 
50 Cuurcn Sr. NEW YORK, N. Y. BALANCED 





**Economy”’ and ‘Increased Capacity”’ obtained by the Upbuilding of onan 
Furnace Efficiency when operating with the Balanced Draft System. 
(Trade Mark “Balanced” Reg. U. S. Pat. Office.) MeLean Parente 








HOMESTEAD VALVE MANUFACTURING COMPANY 

Worxs: HOMESTEAD, PA. PITTSBURG, PA. 
Manufacturers of ‘‘Homestead Valves.’’ Straightway, Three-way and VALVES 

Four-way, for blow-off or for highest pressure and most difficult service for 

water, air or steam. Valves unlike all others. 














| THE HUGHSON STEAM SPECIALTY CO. 


: VALVES 
CHICAGO, ILL. STEAM TRAPS 
Manufacturers of Regulating Valves for all pressures and for steam, airand water. | SEPARATOR 
| The best and only absolutely noiseless Combination Back Pressure and Relief Valve. REGULA ho 
Pump Regulators, Separators, Steam Traps, Automatic Stop and Check Valves. Write 
for complete catalogue. ‘ 





JENKINS BROS. — : 


| NEW YORK BOSTON PHILADELPHIA CHICAGO VALVES 
| Manufacturers of the genuine Jenkins Bros. Valves, Jenkins Discs, | PACKING 
| Jenkins °96 Packing, Jenkins Bros. Pump Valves, Jenkins Gasket Tubing. | biscs 

| 


| Sole agents for Sellers’ Restarting Injector. Catalog mailed on request. | 
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BOILER 
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VALVES 
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AUTOMATIC 
FURNACE 


VALVES 


POWER PLANT AUXILIARIES AND SPECIALTIES 


ROBERT A. KEASBEY CO. 


| 100 N. Moore Sr. NEW YORK CITY 
Telephone: 6097 Franklin. 


Heat and Cold Insulating Materials. Headquarters for 85% Magnesia, 
Asbestos and Brine Pipe Coverings, Asbestos Products, etc. 








THE KENNEDY VALVE MANUFACTURING CO. 
ELMIRA, N. Y. 57 Beexman St.,. NEW YORK 


‘ Manufacturers of Valves for various purposes and pressures; Hydrants; 
| Indicator Valves for Automatic Sprinkler Equipment. 





THE LUDLOW VALVE MFG. CO. 
(i i; .  # 


Manufacturers of genuine Ludlow Gate Valves for all purposes. 
Special Blow-off Valves. Check Valves. Foot Valves. Sluice Gates. 
Indicator Posts. Fire Hydrants. | 











THE MODEL STOKER CO. 
DAYTON, O. 
The Model Automatic Smokeless Furnace. The only automatic fur- 
nace that keeps the fire clean. Designed by experienced skill, and is a 
decided advance in stoker furnace construction and in operative results. 





MONARCH VALVE & MANUFACTURING COMPANY | 
39 CortLtanpt St., NEW YORK SPRINGFIELD, MASS. 
Manufacturers of Bronze and Iron Bodied Valves for various pressures | 


and purposes. 
= 








MOREHEAD MANUFACTURING CO. 
DETROIT," MICH. 


: Return, Non-Return and Vacuum Steam Traps. The Morehead Tilting Steam Trap 
is the original design of tilting trap, having been on the market for a quarter of a cen- 
tury. For reliable and satisfactory service this type of trap recommends itself. Ilus- 
trated descriptive catalog sent on request. 











THE MURPHY IRON WORKS 
DETROIT, MICH. 
Founded 1878 Inc. 1904 


Builders of The Murphy Automatic Furnace. . The best Automatic Fur- 
nace that thirty years practical experience can produce. 








NELSON VALVE COMPANY | 
PHILADELPHIA 


Gate, Globe, Angle and Check Valves, for Water, Saturated or Super- 
heated Steam and other fluids, for any pressure, for any temperature.. Our 
new 224-page Valve Catalogue sent free on request. 
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POWER PLANT AUXILIARIES AND SPECIALTIES 


| | THE OHIO INJECTOR COMPANY 


WADSWORTH, O. 


Manufacturers of Ohio Locomotive Injectors, Garfield Injectors and Ejectors, | 
Ohio Automatic Injectors, Chicago Automatic Injectors and Ejectors Chicago Sight- 
Feed Lubricators for locomotive and stationary service, Grease Cups, Oil Water 
Gauges, Gauge Cocks, O. I. Co. Valves, etc. 











| POWER PLANT SPECIALTY COMPANY 
625 MONADNOCK BLK., CHICAGO, ILL. 
Manufacturers of the Vater Two Stage Separator, Vater Water Soften- 
| ing System, Vater Open Feed Water Heater, Monarch Vacuum Drain 
| Trap, Pressure and Gravity Filters. Correspondence solicited. 

















POWER SPECIALTY CoO. 
| 111 Broapway 


NEW YORK 


| The Foster Patent Superheater, saves feed water, condensing water, 
| coal and boiler power. 











ay 


| WM. B. SCAIFE & SONS COMPANY 


| 221 Fist Ave., PITTSBURG, PA. | 


WE-FU-GO and SCAIFE Water Softening, Purifying and Filtering | 


| Systems for boiler feed water and all industrial and domestic purposes 
= 





- — 


J a vv a 
SHERWOOD MANUFACTURING CO. 
BUFFALO, N. Y. 

Twenty-five years experience manufacturing the Sherwood Double Tube Injectors 
for high duty; Buffalo Automatic Injectors; also makers of the Hart Force Feed Oil 
Pump for Steam Engines; Buffalo Force Feed Multiple Oil Pumps for Gas and Gaso- 

| line Engines; Oil Cups, etc. Catalog on application. 








| JOHN SIMMONS COMPANY 


110 Cenrre Sr. NEW YORK 


The Rothchild Rotary Gate Valve is the only Valve made that will 
positively hold steam, water, ammonia, gas, air, oil or other fluids—hot 
or cold, without any adjustment, repairs or replacing of parts. 








THE SIMS CO. 
ERIE, PA. 


Feed Water Heaters; Convertors; Steam Separators; Oil Separators; 
Exhaust Heads; Oil Filters; Water Softeners; Boiler Compound Feeders 











THE TIGHT JOINT COMPANY _ 
306-310 East 47th Srreet NEW YORK CITY 


High Pressure Fittings and Valves for general hydraulic systems, Air 
or Oil Pressures, for pressures of 500; 1000; 1500; 3000 and 5000 lbs. 
| Send for cataloene. 
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PUMPS 
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CONDENSERS 
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TOWERS 
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ON 
WATER 
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POWER PLANT AUXILIARIES AND SPECIALTIES 


(eecenmeneetaniememinmenianni 


WHEELER CONDENSER & ENG. CO. 


Main Orrice anv Works: CARTERET, N. J. 


Surface, Jet and Barometric Condensers, Combined Surface Condensers and Feed | 
Water Heaters, Cooling Towers, Edwards Air Pumps, Centrifugal Pumps, Rotative 
Dry Vacuum Pumps and Multiple Effect and Evaporating Machinery. 


Cc. H. WHEELER MFG. CO. 
PHILADELPHIA, PA. 


| NEW YORK BOSTON CHICAGO 


SAN FRANCISCO | 


Manufacturers of High Vacuum Apparatus, Condensers, Air Pumps, | 
| Feed Water Heaters, Water Cooling Towers, Boiler Feed and Pressure Pumps. | 





PAPERS FROM TRANSACTIONS OF A. S. M. E. 


No. 243. Testing of Water Wheels: R. H. Thurston, price $.50; No. 483. A Problem 
in Water Power: John Richards, price $.10; No. 1042. Potential Efficiency of Prime 
Movers: C. V. Kern, price $.20; No. 1057. Computation of Values of Water Powers: C. 
T. Main, price $.20; No. 1107. Efficiency Tests of Turbine Water Wheels: W. O. Webber, 

price $.30. Price per set, $1.20. 


7 
| 





BLOWERS, FANS, DRYERS, ETC. 


BLOWERS 
FANS 
EXHAUSTERS 


BLOWERS 


GAS 
EXHAUSTERS 


PUMPS 


DRYERS 


FANS 
BLOWERS 
ECONOMIZERS 
ENGINES 





EXETER MACHINE 


EXETER, N. H. 
Manufacturers of Exeter Pressure Blowers and Fan Blowers; Exeter Exhausters 
for Wood; Exeter Ventilator Wheels; Large Exeter Fans and Exhausters for Heating, 
Ventilating, Forced and Induced Draft. Catalogue gives details. 


WORKS 











P. H. & F. M. ROOTS CO. | 
CONNERSVILLE, IND. | 


Positive Pressure Blowers for foundries. High Pressure Blowers. Blowers for 
vacuum cleaning, for laundries, for blacksmiths. Positive Rotary Pumps, Positive 
Pressure Gas Exhausters. High Pressure Gas Pumps. Flexible Couplings. 








RUGGLES-COLES ENGINEERING CO. 
| McCormick Buipc., CHICAGO Hupson Terminat, NEW YORK 


| Dryers. Direct heat, Indirect heat, and Steam Dryers for all kinds of 


| materials. 


| —-«¥B. F. STURTEVANT COMPANY 


HYDE PARK, MASS. 
| We make equipment to force or exhaust air under all conditions. 











Largest standard line of ‘‘ready to deliver’’ Fans in the world and special | 
work done where necessary. 
k 


Consulting representatives in or near your city. 
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ELECTRICAL APPARATUS 


ELECTRICAL APPARATUS 





ALLIS-CHALMERS COMPANY | 
MILWAUKEE, WISCONSIN MOTORS 


Builders of Electrical Machinery of every description; Motors and tiga 
| Generators for alternating and direct current; Rotary Converters, Trans- | GENERATORS 
formers, Switchboards. 


| ~~ GENERAL ELECTRIC COMPANY 
| SCHENECTADY, N. Y. 


| 








ELECTRIC 
The General Electric Company has equipped machines of all kinds with DRIVE 

its motors. For each kind of machine there is an equipment of motor and 

controller that is best. 





| WAGNER ELECTRIC MFG. COMPANY 

















DYNAMOS 
ST. LOUIS, MO. MOTORS 
Producers of the commercially successful Single-phase Motor. Pioneers in Power 
and Lighting Transformers. Builders of the most liberally designed and rugged poly- TRANSFORMERS 
phase generators and motors the market affords. Manufacturers of the most compre- ' 
hensive line of switchboard and portable instruments offered to-day. Sra weee 
. | 
WESTINGHOUSE ELECTRIC & MFG. CO. | 
PITTSBURG, PA. ELECTRIC 
Westinghouse Electric Motor Drive. Pumps, compressors, hoists, MOTOR 
machine tools and every class of apparatus develop their highest efficiency DRIVE 
when individually driven with Westinghouse Motors. 











PUMPS AND HYDRAULIC TURBINES 





MILWAUKEE, WISCONSIN HYDRAULIC 

Builders of Reaction and Impulse Turbines, in capacities up to 20, TURBINES 
H.P. High Duty Pumping Engines, Centrifugal Pumps, Single and Multi- | PUMPING 

Stage; Screw Pumps, Elevator Pumps, Geared Pumps, Mine Pumps and MACHINERY 

Electrically Driven Pumps. Hydraulic Transmission Pumping Machinery , 


ALLIS-CHALMERS COMPANY ; 
000 











| AMERICAN STEAM PUMP COMPANY 


BATTLE CREEK, MICHIGAN, U. S. A. | PUMPING 


Manufacturers of Marsh and American Steam and Power Pumping Machinery. MACHINERY 
The valve motion is designed for efficient and reliable service, which, combined with | 
low maintenance cost, should appeal to engineers who desire to reduce their operating 
expenses. Literature upon request. 
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PUMPS AND HYDRAULIC TURBINES 





M. T. DAVIDSON CO. 


\ 
4 43-53 Kear St., BROOKLYN, N. Y. 
| PUM®S New York: 154 Nassau St. 


CONDENSERS | High grade economical Pumps for all services. 





Losron: 30 Oliver St. | 














Surface and Jet Con- 
| densers. 
i 
Hw ———$———— - -- 
a | THE GOULDS MANUFACTURING COMPANY 
\ | PUMPS SENECA FALLS, N. Y. 
i Manufacturers of Efficient Triplex Power Pumps for general water supply, muni- 
HYDRAULIC cipal water-works, fire protection, hydraulic elevators, paper and pulp mills, boiler feed 
‘ MACHINERY pumps, chemical pumps and air compressors, rotary, centrifugal and well pumps and 
| hand pumps of every kind. 
| 
HOLYOKE MACHINE COMPANY 
WATER HOLYOKE, MASS. WORCESTER, MASS. | 
| WHEELS Water Wheels with Connections and Complete Power Transmission, | 
i Water Wheel Governors, Gearing, Wood Pulp and Paper Machinery, | 
Pumps, Hydraulic Presses. Special Machinery to order. 








| =n 


CENTRIFUGAL MORRIS MACHINE WORKS 


PUMPING BALDWINSVILLE, N. Y. 
MACHINERY r ; teat 
ENGINES Manufacturers of Centrifugal Pumping Machinery, Vertical and Hori- 


zontal Engines and Marine Engines. 


WILLIAM E. QUIMBY, INC. 


| 548-50 Wesr+23p Sr. NEW YORK 
ee Have a shop on 23d Street, New York, equipped with large and accurate 
PUMPS 2 ® - 
ractunens | WOls and doa general machine business. Also manufacture the Quimby 
_ Screw Pump and Quimby Electric Sump Pump. 


AIR COMPRESSORS AND PNEUMATIC TOOLS 





a CHICAGO PNEUMATIC TOOL CO. | 


COMPRESSORS CHICAGO, ILL. 
PNEUMATIC Manufacturers of Franklin Air Compressors and a complete line of 
TOOLS 





Pneumatic Tools and Appliances, 


a hl 
Ei THOS. H. DALLETT CO. 
Yorx anp 23rp Sr. PHILADELPHIA, PA. 
, Our Compressors are exceptionally massive and rigid in design; have liberal 
COMPRESSORS | bearing surfaces; all working parts are readily accessible; have special intake and dis- 
= valves. Are particularly adapted for high-class installations. Write for 
catalogue. 


i 











AIR 
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POWER TRANSMISSION 


POWER TRANSMISSION 


THE AMERICAN PULLEY CO. 
PHILADELPHIA, PA. 


The American Pulley. The first all steel parting belt pulley made. Now sold in 
larger quantities than anv one make of pulley. No key, no set screw, no slip; light, 
| true and amply strong for double belts. 120 stocks carried in the United States. 


PULLEYS 





ONEIDA STEEL PULLEY CO. 

| ONEIDA, N. Y. CHICAGO, ILL. PULLEYS 

| The largest manufacturers of Pulleys in the world. Our Steel Pulleys 
range from 6 to 126” diameter, 3 to 40” face, and fit any size shaft from 1 
to 84”. Let us send you our booklet illustrating all styles. | 


DODGE MANUFACTURING CO. POWER 
MISHAWAKA, IND. TRANSMISSION 
Manufacturers of everything for the Mechanical Transmission of renanenantenytebien 


| Power; also Elevating and Conveying Machinery, and the ‘‘Eureka’® CONVEYORS 
Water Softener. Send for general catalog C-10. 


| THE HILL CLUTCH COMPANY 
| CLEVELAND, OHIO ae... ae 





—__—_—_—_——_, 


Manufacturers of a complete line of Power Transmission Machinery 
for belt, rope or gear driving, including the well known Hill Friction 
Clutches and Hill Collar Oiling Bearings. 





THE ROCKWOOD MANUFACTURING CO. — 
| INDIANAPOLIS, IND. 


ie . bas FRICTION 
Rockwood Paper Frictions have proven their unquestioned superiority. | Transmission 


| You will find our booklets regarding Transmission of Power by Belts and 
| Friction Transmission desirable additions to your engineering library. 
- 








T. B. WOOD’S SONS CO. 
CHAMBERSBURG, PA. POWER 


Modern and Approved Appliances for the transmission of Power. pearance 
Shafting, Couplings, Collars, Hangers, Pulleys, Belt Tighteners, Friction 
Clutches, Rope Driving Equipments. 





PAPERS FROM TRANSACTIONS OF A. S. M. E. | PAPERS 


| 
No. 585. Power Losses in Transmission Machinery of Central Stations: | one 
Aldrich, price $.20; No. 808. Power Transmission by Belt: F. L. Emory, | yRassnarssven 
price $.10; No. 1180. Power Transmission by Friction Drives: W.F. M. | 


Goss, price $.20; No. 1230. Paper on Belting: C. G. Barth, price 6.20. | 
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HOISTING AND CONVEYING MACHINERY 


HOISTING AND CONVEYING MACHINERY 


a ALLIANCE MACHINE CO. 
HAMMERS ALLIANCE, OHIO 
PUNCHES Makers of Alliance Cranes of all types; also Rolling Milland Hydraulic 
AND Machinery, Steam Hammers, Punches and Shears, Scale Cars, Copper-Con- 
SHEARS | verting Machinery, etc. 








WIRE ROPE ST. LOUIS, MO. 
AERIAL WIRE ROPE 


Manufacturers of Wire Rope for over a quarter of a century and of the 
TRAMWAYS | famous Yellow Strand Wire Rope, the most powerful rope made. 


Special system of Aerial Wire Rope Tramways for conveying material. 





= 








Siiatlieingins : = — 
BRODERICK & BASCOM ROPE COMPANY 








THE BROWN HOISTING MACHINERY CO. 


HOISTING | New York CLEVELAND, O., U.S. A. Pittsburg 


MACHINERY Designers and manufacturers of all kinds of Hoisting Machinery, including Loco- 
motive Cranes. Electric Travelers, I-beam Trolleys, Crabs, Winches, etc., as well as 


heavy Hoisting Machinery of all description. Also Ferroinclave for reinforced con- 
crete roofing. 








ateisiaiidiaiaiit H. W. CALDWELL & SON COMPANY 
ELEVATORS NEW YORK CHICAGO 


POWER Elevating, Conveying and Power Transmitting Machinery. Helicoid & 
TRANSMISSION | screw conveyors, machine molded gears, pulleys, fly-wheels, rope sheaves 
and drives, sprocket wheels & chain, buckets, belting, shafting and bearings. 








HOISTING CLYDE IRON WORKS 

ENGINES | 

AND DULUTH, MINN. | 
DERRICKS 


Hoisting Engines and Derricks. All sizes and types of engines. 





ecevatorns | THE EASTERN MACHINERY COMPANY 





FRICTION NEW HAVEN, CONN. 
CLUTCHES Manufacturers of Electric and Belt Power Passenger and Freight Ele- | 





vators, Hoisting Machines, Friction Winding Drums, Friction Clutches | | 
PULLEYS | and Friction Clutch Pulleys. 


THE B. F. GOODRICH CO. 
OR AKRON, OHIO 
or sl Manufacturers of Goodrich Conveyor Belt. The Goodrich ‘‘Longlife,”’ | 


**Economy’’ and ‘*Grainbelt’’ Conveyors will handle more tons per dollar | 
of cost than ang other belt made. 
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HOISTING AND CONVEYING MACHINERY 


THE JEFFREY MFG. COMPANY cusueume 
COLUMBUS, OHIO CONVEYING 


Builders of Elevating, Conveying and Mining Machinery; Coal and Ashes Hand- MINING 
ling Systems for Power Plants; Screens, Crushers, Pulverizers, Car Hauls, Coal Tipples, MACHINERY 
Coal Washeries, Iocomotives, Coal Cutters, Drills, etc. Complete Coal Mine Equip- 


ments. 





LIDGERWOOD MFG. CO. — a 


aaleaia ie . ENGINES 
96 Liserty Sr. NEW YORK CABLEWAYS 
Hoisting Engines—steam and electric, for every use of the contractor, miner, | 
| warehouseman, railroads, ship owners, etc. Derricks, Derrick Irons and Derrick Hoists, | MARINE 
. need ae a on we TRANSFER 
Cableways for hoisting and conveying, Marine Transfer for coal and carzo handling. 











LINK-BELT COMPANY 

ELEVATORS 
PHILADELPHIA CHICAGO INDIANAPOLIS AND 
CONVEYORS 


Elevators and Conveyors for every purpose; all accessories; Power 
Transmission Machinery. 





MEAD-MORRISON MANUFACTURING COMPANY | ne 
NEW YORK BOSTON CHICAGO = A 


Coal-Handling Machinery, Hoisting Engines, complete Discharging and Storage CONVEYING 
Plants, Cable Railways, Marine Elevators. McCaslin and Harrison Conveyors, Steam, HINERY 
Electric, Belt and Gasoline Hoists, Derrick Swingers, Grab Buckets, Steam Boilers, MACHI 
Locomotive Derricks, Suspension Cableways 
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THE MORGAN ENGINEERING CO. 
ALLIANCE, OHIO 
Are the largest builders of Electric Traveling Cranes in the world. We CRANES 


also design and build Steel Plants complete, Hammers, Presses, Shears, 
Charging Machines and all kinds of Rolling Mill and Special Machinery. 











NORTHERN ENGINEERING WORKS 
DETROIT, MICH. CRANES 
We make Cranes of all types up to 150 tons. We also make Grab HOISTS 
Bucket Cranes and Hoists for coal storage service, Cupolas, Coal and Ash 
Handling Machinery, Elevators and Foundry Equipment. 





THE H. J. REEDY CO. | 
| CINCINNATI, 0. 








ELEVATORS 
Manufacturers of all types of Passenger and Freight Ele- 
| vators. 
| ROBINS CONVEYING BELT COMPANY 
ROBINS 


Tuomas Rostys, Pres. C. Kemare Batpwi, Chief Engr.,13 Park Row, N.Y. 
The Robins Belt Convey or was the original and is today the standard of this type BELT 

of conveying machinery. It is successfully and economically convey ing ore, rock, coal CONVEYORS 

and i gaa materials under the most trying conditions of service. Correspondence | 

invitec 
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WIRE ROPE 


CRANES 
CONTROLLERS 


ELEVATING 
CONVEYING 
POWER 


TRANSMITTING 
MACHINERY 


CHAIN 
BLOCKS 
ELECTRIC 
HOISTS 


HOISTING AND CONVEYING MACHINERY 








JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N. J. 


Manufacturers of Iron, Steel and Copper Wire Rope, and Wire of 
every description. 








SHAW ELECTRIC CRANE CO. 
MUSKEGON, MICH. 


Electric Travelers for all purposes. 
road Wrecking Cranes. 


Gantries. 


Wharf Cranes. Rail- | 
Electric Motor Controllers. 








ry. @ s s r 
THE WEBSTER M’F’G COMPANY 
(Successors to WEBSTER M’F’G CO.) 

2410-2432 W. 15th St.. CHICAGO, ILL. Eastern Branch: 88-90 Reade St.. NEW YORK 

Manufacturers of Elevating, Conveying and Power Transmitting Machinery for , 
all purposes. Over thirty years’ experience in this line and extensive facilities for 
manufacturing give us large advantages. Belt Conveyors for handling cements, ores, 


sand, gravel, etc. Coal and Ash Handling Systems for power plants and buildings. 
Chain Belting. Gearing. 











THE YALE & 


9 Murray Sr. NEW YORK 
Makers of the Triplex Block and Electric Hoists. The Triplex Block 


is made in 14 sizes, with a lifting capacity of from } to 20 tons; Electric 
Hoist in 10 sizes, ¢ to 16 tons. | 


TOWNE MFG. CO. 











FOUNDRY EQUIPMENT 


FOUNDRY 
EQUIPMENT 


FOUNDRY 
PLANT 
EQUIPMENT 


PAPERS 
ON 
ELECTRICAL 
APPARATUS 





J. W. PAXSON CO. 
Pier 45 Nortu PHILADELPHIA, PA. | 
Manufacturers and engineers. Complete Foundry Equipment. Cupolas, 


Blowers, Sand Blast Machinery, Cranes, Tramrail Systems. Foundry 
Buildings designed, Foundry Sand, etc. 





i 
| 











WHITING FOUNDRY EQUIPMENT CO | 
HARVEY, ILL. 


Have complete equipment and Cranes of all kinds for grey iron, steel 
and malleable Foundry Plants. Buildings designed and furnished; equip- 
ment installed and operated. 








PAPERS FROM TRANSACTIONS OF A. S. M. E. 
No. 472. Electric Power Distribution: H. C. Spaulding, price $.20; No. 485. The 
Electric Railway as applied to Steam Roads: B. J. Dashiell, Jr., price $.10; No. 845. 
The Mechanical Equipment of the New South Station: W. C. Kerr, price $1.00; No. 





1043. Middlesborough Dock Electric and Hydraulic Power Plant: V. L. Raven, price $.0. 
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ENGINEERING MISCELLANY 


ENGINEERING MISCELLANY 








Castings of Unusual Weight and Strength. Large and Accurate MACHINES 
Machine Work. Grinding and Polishing Machines. 


T 7 " es Ny ‘4 
BUILDERS IRON FOUNDRY CASTINGS 
PROVIDENCE, R. I. Caan 
Engineers, Founders and Machinists GRINDING 











DODGE, DAY & ZIMMERMANN 
PHILADELPHIA INDUSTRIAL 


Our Engineering Service provides for the planning, constructionand equip- | PLANTS 
ment of buildings to meet both present and future requirements of industrial 
plants. See page advertisement on page 44. 











HYATT ROLLER BEARING COMPANY 


NEWARK, NEW JERSEY ROLLER 


The steel rollers of Hyatt Bearings are flexible spirals. They present | aetantataae 


a continuous line of contact under all conditions and serve as oil reservoirs 
and oil distributors. Adapted to machinery of every description. 











| STANDARD ROLLER BEARING COMPANY | BALL 
| 50th St. and Lancaster Ave. PHILADELPHIA PA. anne 


Largest manufacturers in the world of Ball and Roller Bearings for all | BEARINGS 
purposes. Steel, Bronzeand Brass Balls. 








THE UNITED STEEL COMPANY 
CANTON, OHIO | STEEL 


Ingots, Blooms, Billets, U. M. Plates, Bars, | 


BASIC O. H. STEEL Sheet Bars. 


VANADIUM STEEL 
SPECIAL STEELS 





wan 





S. A. WOODS MACHINE CO. 
BOSTON PLANERS 
CHICAGO-NORFOLK 
NEW ORLEANS-SEATTLE 
The Planer Specialists. Planers for Dressing Lumber 





PAPERS FROM TRANSACYIONS OF A. S. M. E. on 
No, 534. An Evaporative Surface Condenser: J. H. Fitts, price $.10; ON 
No. 693. A Self-Cooling Condenser: Ralberger, price $.20; No. 1072,| CONDENSERS 
| Condensers for Steam Turbines, price $.20. | 
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F THE SCOPE OF INDUSTRIAL 
ENGINEERING 


1. To Increase the Efficiency and 
Capacity of Existing Plants 


When a manufacturer is confronted by the necessity of increased 
production, the efficiency of the existing plant should first be analyzed 
in order to determine if the capacity cannot be increased by the intro- 
duction of more efficient methods and incidentally the production cost 
decreased before building additions and increasing the investment 
charges. 


2. In Building Additions 


If it has been found necessary to build additions, it is important to 
lay them out in such a way as to secure the most economical routing of 
materials and to comply in other particulars with the requirements of 
scientific management. These additions must lend themselves readily 
to still further expansion. 


3. In Laying Out New Plants 


The process of manufacture should be carefully studied in order to 
lay out a plant in which the highest efficiency can be attained and where 
departmental areas have been so closely estimated that there is no idle 
investment on account of unoccupied plant. A comprehensive scheme 
of expansion should be indicated in order to obviate expensive mistakes 
through building additions which do not accord with the latest prac- 
tice as to physical facilities and administrative methods. 








Si 


Plant of United States Light and Heat- 
ing Company, Niagara Falls, , # 
Dodge, Day & Zimmermann, Engineers. 
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